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lf one is interested to discover 
w the latest developments in the field 
f computer-controlled data processing « 
best be applied to the requirements 
yarticular business, one is well advised t 
the possibilities with the people at NCR Electr 
an enviable record of solid success in 
lanning and operation of an impressive arra 
iness installations, 


their experience is exceptional and their knowledge profound 
Voreover, the unique range of equipment with which they are concerned 


s the special merit of having been designed specificall 


s application. 


wecR el€CTRONICS 


206 MARYLEBONE ROAD -: LONDON NW1 : PaAbddington 7070 





AUTOMATIC 


MUTOMATIC 


MATA 
MROCESSING VOL2 No% CONTENTS SEPTEMBER 1960 


ND INFORMATION SYSTEMS 


Comment: The Gap 


Data Digest 


ee . } glossy brochures that raat omputers 
Is Lf iple “SHUFING Real m* puter 
ihe Mul rf time-sharing oul the end it 1s the 


Manner for the User 
R Murray Paine 


1 Preview of the BEE 


Lai VCs 


IM Thornley 


DATA PROCESSING SYSTEMS AND EQUIPMENT UNDER SCRUTINY 





AL TOMATIC DATA PROCESSING 


Mercury House, 


: 


(henge of subscriber's address Please notify publishers six 
seeks before change of address is to take effect, giving 


sent address in full and mew address 


60 Business Publications Ltd 





Your A.D.P. report is not 


complete — unless 


it covers the 


HIGH SPEED / 


FLEXIBILITY | 


COMPACTNESS |! 


Write for fu 


ABI 


AE! 


t rtrorot tlenabality 
It has been develog 
L Industries who 
ill oper 
Hhation 
DATA PROCESSING SYSTEM 
1) 1 BAK 


Associated Electrical Industries Limited 


Electronic Apparatus Division 
Computer Sales 


TRAFFORD PARK MANCHESTER 1 


AL TOMEATIO DATA PROCESSING 











Comment 





SEPTEMBER 19600 


The Gap 


PMEMBER the old chest expanders? | 
month, and the muscles in vour arms fair rippled. the chest strained at 
the shirt buttons. bit, you thought 


ve minutes twice a day for a 


tll vou tried juntor’s bievele and 
vour legs turned to putty. Odd. but data processtng’s a bit like that just now 
Beely im one or two areas, but flaccid elsewhere 

bake computers. Plenty of brawn there At least two or three companies 
have brought out machines that are rieit: they have, if you Tike, hit on the 
requisite Ccapacity and speed to price ratio’, and a flock of people have 
decided to instal Phese machines and some of their predecessors are 
vor to give a lotof use. and are not geome to be ‘obsolete’ in three, tive of 
even vears. Why not? Pwo reasons 
birst. itas possible to start, t t figure somewhat below £70,000, an installa 
tion comprising the three baste units (card reader-puneh, arithmetic unit, and 


fact printer) and to run oat least two or three procedures. Tf the company 


expands or wishes to automa further procedure tocan buy extra core 


storage and some tape units nd the expanded u ation can handle it 
NItcrnatively. where the svstem cannot have new bits vrafted onto it, there 
may be a case for orderme ‘the same avai. By ne tas recognised that it 
tukes more than the purchase preoe of a computer to mtroduce automatic data 
ee nye antoo oa firme there are provrammers to his Wotan, programs to 
Write, Cle md a second machine of the same mick uld mean new proce 
| bivht be run more cheapl banat an entirely me VATCM) Were idopted 

Second vhatever the boflies are up to wath th hivnetie tilt and the 


lik it will be same time before the manutactures e better bargains to 


fomipt the Dusiessmaa 


So the computer side, vou might say. or healt! Su nly, the output 
fo the data processing sequence is robust: there are for example about 
alfa dozen dine printers available that can print 600 lines ina minute. It's 


tt 
1S 


Where there are imadequacies temporarius e “data preparation’ 
wren When a punched card reader can run through 600 cards ina minute, 
Ina number 


Peocases small cohorts of earls working kKevboards punches wall do the trick 


me organisation and equipment needed to produce cards 


Butanomany others at won't, and for a host of rea kKevbourd punches and 


critiers are expensive, so are full-time operators punch cards of tape vou 

al Tk documents and these ar OMCUMES EXPCNsive OF unposstble to 
| hus nd there are many other 

OP COUTSs few short cuts have previously been offered, such as cash 
! "SICT tral jy KILI’ papel Lape ma the like Hut il i price So) the 

hom) remains r better renmrained 

Now, the manufacturers have recognised the gap, the researchers have done 
her homework and a mumber of solutions are beme or about to be offered 
Phese will meclude data transmission systems, small (and mexpensive) punches 


nd hand printers and other equipment Phe upshot is that a darge number 


focompames, particularly retail firms, which could previously make little use 


f centralised data processing methods nously Consider automation 


No more putty legs soon 























COMPUTERS 





With the placing of an order for an all-transisto 
EMIDEC 1100 computer for the Admiralty, E.M_1 


Electronics Ltd. has achieved a notable hat-trick 
EMIDEC electronic data processing systems 
now serve all three services — Navy, Army and 
Fy 
The Senior Service .will use their EMIDEC 1100 
f half a million calculations a minut 
vith a 90.000 item stock control problem at the 
RN. Stores Depot in Wiltshire. The Air For 
EMIDEC will calculate the payrolls of 80,000 civil 
1 the R.A.O.C. will use a large EMIDE( 
2401 maintain all its MT spares throughout 


EMIDEC machines are the first of a new era of 
computers employing solid state physics. They 
are not adaptations of existing scientific instru- 
ments, but the first computers in this country 
designed from the word go to cope with full scale 
business operations. They are now in full produc- 
tion, and regular deliveries are being made all 
over Britain. 

All EMIDEC computers have the expert backir 


E.M.1.s Service and Maintenance organisation 
Write today for illustrated literature on our EMIDEC systems 


E.M.I. ELECTRONICS LTD. 


COMPUTER DIVISION, HAYES, MIDDLESEX 
TEL: SOUTHALL 2468, EXT. 2319 
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IGEST 


More Banks Choose 


{frer 


\ year ago it was announced that 
Barclays Bank were to invest £125,000 
in-an Emidee 1100 computer. and 
last April Martins followed their lead 


by ordering a Pegasus machine. Now 
after probing and study. two more 
banks have made up their minds 
ibout: future mechanisation. Lloyds 


ire to put down £350,000 for a system 
comprising three Ra nacs. The system 





will be based on Lloyds’ monster Pall 
Mall branch Ihe three Ramac units 
will be able, it is anticipated. to 
handle up to 100.000 entries on cus 
tomers accounts allowing for up-to 
date information to be made available 
to the bank’s executives at any time 
bach ut will be capable of dealing 
sith all data processing for 20.000 
cocounts Once established the 
machines will have considerable spare 
capacity. and Lloyds expect to be able 
to link other branches to the Pall 
Mall installation. Lloyds have already 
rdered «a Burroughs cheque sorter 
in ne nagnetic reading of cheques 
“1 De started this must watt 
decision on which of three alternative 
typefaces the bunks collectively agree 
oO mm for qutomatse cheque sortne 
| SOrte will be linked up with 
P Mall installation 
Hard on the heels of Lloyds. the 
‘\ yn al Provincial Bank heve 
) ced they have ordered for 
t [1M M n Orion computing svstem 
4 1 De pu work on TSOOO0 
current icCOUNt, in i centralised 
London office 


SEPTEMBER = 1960 


probing 


and study 


Bull’s Code 


1 demonstration to nude 


Perhaps to nudge the elect 
subcommittee of the London Cleanng 


romecs 


Banks (which ts to pronounce on 
which of the three magnetic character 
reading systems the banks — will 
enploy) De La Rue Bull recently 
arranged a demonstration in Paris of 
ther (MB Magnetic Code The 
demonstration was in two purts: first 
at the Societe Hermiecu, one of the 


leading French firms of cheque prin 


ters. and later at the headquarters of 
the Credit Lyonnais Bank 

At the Societe Hermieu. after an 
account of the (MB code and the 


different methods of printing required 
for cheques, the 32 representatives of 
Britis printers I 


and cheque 
papers demonstration of 


c heque 


MAKES 


Saw a 
cheque printing 


nd inbering 


letterpress oltset litho 
box-techniques using 


magnetic ink At the Credit’ Lyon 
rt 


Mials e imprinting of amounts 
(MB magnetic characters on cheque 

t desk imprinte: ind Cheque 
sorting Were snow 

I Idition to having ! U 
printing kaveransces for magnet 
ra ry great asset tk 
printer ie ( MB code has the ads 
tage that ry is avatlable for alphabet 
cal as well as numerical characters 
and can be used on any type of data 


' 
processing ead nt 
pi 2 equipment 


Bottleneck 


Stock Exchange 


eliminated 


miprovements 


As was reported in these columns 
recently the Stock Exchange has 
taken delivery of some card equip-’ 
ment and is moving towards mechani- 
sation. The first major step was taken 
recently when the installation was put 
to work in the setthkements depart- 
ments on the sorting and hsting of 
bargains. 

In a way it is possible to sympathise 
with the Stock Exchange which has 
to depend for the provision of tts 
source data on the co-operation of 
S00 independent units brokers and 
jobbers. over which it has no man 
datory control Certainly, some 
mechanisation was needed in an 
operation that involves permanent 
staff— with the aid of regular casuals 

working round the’ clock for 
perhaps two to three consecutive days 
in order to clear the bottleneck at 
the end of the account pernod 

First thought that the jobbers would 
be able to provide the data 
for this work, it was then discovered 
that the error factor (a sample taken 
revealed i! amounted to 1&8 percent) 


souree 


was presen! in the jobbers’ books, but 
not in the brokers’ recore Thus 
the broke daily list of bargains 
made has become the source data. 
giving the five factors that must be 
accounted for, the name and number 
of first party (the broker), the second 
party (the jobber), the stock involved. 
the number of shares involved at the 
price 

The equipment consists of mark 
sensing reproducers, multiphers 
sorters, collators and tabulators, a 
total of 1X machines with a capital 
value of 1000 Ihe Exchange are 
renting this equipment for £1,500 per 
month trom IC] Ihe operation 
comprises providing daily lists of 
bargains made for both the broker 
and the jobber. and also lists” of 
takers deliverers for the end of 
the account operation. Only the 160 
of the most frequently dealt-in stocks 
will b indled with the new system 
though it is hoped that the other 
stocks will be brought in. as circum 
Stances permit However. the present 


facilitate the 
O.000 bargains in these 


svstem will be able to 


clearing of 1 


iccounts as opposed to 60,000, the 
naximun possible under the manual 
yoten It will also do away with the 


bottlenecks and overtime working of 
e Stock Exchange staff, and will 
low for a substantial reduction in 
the current labour force working 


vertime of 150 whole and part-time 


A nermanent committee of 


expert 
5 
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75 Documents a minute 
NCR High-Speed printer at C & B 
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M 


Pensions and the Services, where he 
v with salary calculations, and 
1a Stigt thy more sinister vein he 





ned PAYE tax tables for the 


Revenue Other proyects ol 





s have included credit advice calcu 
lations for Glyn Mills) Bank His 
first major job in South Africa will 
ve the planning and programming of 
the payroll of the many thousand 

wworkers in the goldfields ot 
Witwatersrand and the Orange Free 
State 

A realist with a quietly pungent 








sense of humour, Mr. Fa 
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Planned 








From graph to card 


and Pack agau 


exper guidance on ther 
s. and it ts anticipated that 
e will gradually build up its 

int t uw handhng some 
» fifty firms data processing 


1963 


} 


i} for dauyv updating 


for 





The No c Limon insurance 
Society. wi ust rank as one ol 

e higgest fe insurance offices 

is also o t nstall a Ferrant 
Onon com] iw system at ws Nor 

en ' a . 

This syst the latest out of the 
ie st will work initially on 
Norw \ ms pension schemes, a 


of their business 





vill extend its scope to 

ctely integrated system 

( nm es This will be 

vy. tor Norwich 

t rdividual Potieres 

ut f the pohey wall 

ipe. Processing 

is those for the 

\ senemes will be 

etuled planning 

eg ON i Vear, and 

should be operative by 

c 0” vt the instal 

f e region of 
Erratum 

‘ yuter experts, who are 

Lath yout the transatlantse 

fl xerformance figures 

Ney s from the States 

sed therr eyebrows when 

id last month's report in Data 

f the IBM computer Stretch 


vy to s Stretch could com 


1) thousand mulhion aruhmetic 


ms per second 
ld have read 100 thousand 
The mistake was 
tv-three hours, fifty 


nine seconds! 
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a data 
processing 
system 
that 
GROWS 


The ‘ENGLISH ELECTRIC’ KDP.10 

is a comprehensive data processing 

system specifically designed for commercial 
applications. Latest techniques combine 
highest flexibility and speed with 
maximum economy in space, 

power and maintenance. 

K DP.10 is readily integrated with existing 
office systems, and is easily expanded 


as the application grows. 





THE ENGLISH ELECTRIC COMPANY LIMITED, English Electric House, Strand, London, W.C.2. 


Data Processing and Control Systems Division, Kidsgrove, Stoke-on-Trent, Staffs. Telephone: Kidsgrove 2141, 3 
EDC.19 








Actually, my cousin at 


At Corby, Stewarts and Lloyds, one of the 
largest Steel Tubemakers in the world, use 
their LHO Automatic Office for everything 


from payroll for over 8,000 steel workers, whose 


pay is governed by complex agreements, to 
abstruse engineering calculations. 
ide at Corby out of t 1 re dug 
ul t 
\ if 
| al 
1 ot t 
A MONTH'S WORK IN 8 MINUTES An 
> at handled by rro at ¢ ' ' pipework 
I ations whict uld } yua ! 
, upied for a month. ‘I KO 
ninut hecking itself a t 
S ind) Lloyd issociated npat I 
\ust i South A b find it quicl ' per 
| Vic ( t t 





Corby is the clever one 





EXPERIENCED oO has the added advantayx | 
It as already demonstrating ats ability 
i WOrK avainst the ¢ Kk I 
( nth i Consultancy S 
tat LIVI ind he } \tt i 
t! in pian i} 
I 1 Work ind | Ip { 
LEO CAN HELP YOU itv can hel; ou to in 
cf! t i time, mone ind spa | f 
| ICC nd t ite ‘ rn A 
Qt \ ho nost advat 
t produced in thi it 
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Ledger card posting and tab card punching in ONE operation 
Saving: time-money-labour Increasing: efficiency-accuracy-output 


We will gladly d uss this with you; 








I link-up of Appo-x adding and accounting study. 
chines to standard Card Punches and Veri- please write to Bulmers (Calculators) Ltd., Empire 
rs brit reater etticien hixher speed House, St. Martins-le-Grand, London,E.C.1.mMonarch 
tiine to the production and verifi 7994. Branches throurchout Great Britain. 
1 of punched cards from original data 
\ machine with a ectrical outpu fe 
t can be made to operate the card punch; 
i kX machine with an electro magnetic ‘ 
t nit, attached to the reading head ofa 
| h « eritie can be made to record and 
tal nformation from punched card 
machi can be fitted with either o1 
( Ii¢ abn t i! In ill ( ( the 
hines retain their normal manually ope 
ed facilit ie ind provide a printed record of 
fupuit oF output operation ss] eo} vel [ae 
I} ' eof link ip ha iulready met with con BUS'INES@® MACHINES 
lerable succe in many fields of industry 
t! wer it ippl ition to vour owt! ten 
must of necessity be the subject of special \ 
il 


SEPTEMIBER 1960 





OFFICE EQUIPMENT EXHIBITION 


16 
| 35C 


1.000 


AL TLOMATIE DATA PROCESSING 





SEPTEMIBER 


19ou) 


Lderranti 


‘our 
Ferranti 
computer 
certainly 


helped us’ 


So say more than 50 leading concerns \ ! {| com- 
1 ms il Fer vorking experience 
For one thing, they were the 


puter 


> of 
ther manu- 
an be adapted to 


ime but for new 


000 program- 

nds programme 

alesservice. 
make use of the 

Fert nti mputer Centre, v ert l UT always see accom 
puter at work. Write or telep! an appointment 
Ferranti Ltd., Computing Service: 21 Portland Place, London, W.1 
Langham 9211). Sales Office: 68 71 Newman St., London, W.1 
Museum 5040) or West Gorton, Manchester 12 (East 1301). 


FERRANTI 


RANGE OF COMPUTER SYSTEMS 
PEGASUS: MERCURY PERS! {US- SIRIUS: ORION: ATLAS 


INWOOD 





1G 
_35C 
1.000 
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‘our 
Ferranti 
computer 
certainly 
helped us’ 





— 
\ 
po 
Perranti Ld., Computing Service: 21 P ul ipacaprnnanrsisgioonn 
Langham 9211 . Sales Othice: 68 71 Newm . London, W.1 
xs A I iseum 5040 or We rt ster 12 yee 1301 . 
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Automatic Paper Handling... 


by Wilkes 


Automatic Paper Handling is the latest 
Wilkes designed method of slashing paperwork 
Automatic feeding introduces new speed of 
continuous operation to many office machines 
Subsequent automatic handling removes car! 
separates forms, all at fast automatic speed 
your finished record cost 

# = Write for our free Form Handling Equipment 
and meet us on Stand 44 59 Business 


Efficiency Exhibition, London, 3rd-12th October 





BILSTON -~ STAFFS : PHONE BILSTON 4197! 


re 7 p . — ‘ i ‘ a 
> . If N NUOUS > ATi NERY AND BUSINESS FORA 





TAPE REELS 
AND CASES 


Roller Shutter Cabinet 
arranged to accommodate 
48 Magnetic Tape Cases 
in 3 rows of 16 each 


size O A 42” x 36” x 13” 





* A REAL SPACE SAVER 
R $48 


JENKINS FIDGEON LIMITED 


LINLEY ROAD, TALKE, STAFFORDSHIRE 


TEL: KIDSGROVE 2368 
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1 it i on 
av tape. TI rogrammes 
| f ied, ext 1, abriaged, 
a } ( ed comy € Ga kl 


SAVES COSTLY HIRE TIME 
AT COMPUTER CENTRE 


e | RA ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE 





LONDON - W.3 Telephone: ACOrn 3434 
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s Tune-Sharing 


eal Winner 
for Users? 


« 


Time-sharing on computers has suddenly become a 
much lauded concept. but will it) really bring less 


sweat. toil and costs? 


Ko Murray Paine 


RON tin rtm nt held of data proc 
my is om other lds) certain | words 
becon okay a | HCTCASEDE UESG 


those who wish to . m the know i som vay could by 


found so thy 

‘ { ' | | ly ral yal 
Course Of time . i Of Words, stheh al cho tostructions bad 
hero programing catlo wnad “ant ste provram could 
d° have earned the * oh cachet and passed out by r Mal computer. them the 


omputer lore, and a Ohay words would not ob my udle and the overall 


Oo take a shyhth d 


oly time-shariny could be tn ); 


Yet what does this term computer during what would 
Inot anew technique? Does tine sharing could proceed with an entirely 
computer users mm ti msc that ot gave then perhaps two proyram 
' | | | 
rlormanece tor l mo oabout the terme that would barn 


let ous look at. on Which could nm taker Voom In both these cases tim 
ny timeshare mowe can obtain between two or more parts of th 
fous Various mea Dury a com me provram. of between two or more different 


1 program insteaction may call for an proyrams  henee the use of the term time sharing 


to be performed such cading a card Por all practical purpose the expresston © parallel 


shit an output UNC EHC Ln py programming means the same thinv. since two 


i information «© Tru stor oF more operations are performed im parallel 


Ho take much longer te form than the Phe simultaneous operation of several parts of 


ntcinal mstructions st add or test the computer equipment, such as 


card iaput 

hich will hold up the central computer Th 
mirol unit frome pert wo another scoot bullers on such machines as the TBM 6s0 
nul this current opera is complet the Remington Rand Unimwae bo and 


that the costly cen al part ob the HOO, enabled several operations to 


calculation and Perntiny ts net of Course New 


| mrirdes 


carricd 
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out together, bor instance, at a pot im a pro 
vram for these machines an instruction could be 
given to read a card into a buller area, and this 
would allow the card reader to operate without 
holding up the central computer Ihe nent 
instruction could be to send data to a print buller 
and commence printing, and while the input and 
third 


could commence calculating on a previously read 


printing were proceeding, a Instruction 


card 


This three-stage cyele of input, processing and 
output normally continues in harmony since one 
results from card A 
calculating on the data trom card B, and reading 


card ¢ 


is essentially printing the 
Normally to obtain the information from 
the input buffer or pass information to the output 
butler, it requires transfers to and from the store 
tthe computer, and this occupies a certain amount 
of time of the central computer during which no 
processing can be performed 

The principle of a buller for instance an input 
buffer os to fill up slowly from ao slow. speed 
mput device and then to discharge rapidly into 
the fast memory unit rather the the operation 


of flushing a lavatory, where the cistern has been 


Store up water to present toma sudden rush 
when required 
In thes 


sense, therefore, time-sharing iw not new 


and this has led expernenced computer prac- 
titioners, such as Dr Andrew Booth, (1) to com- 
plain of a fuss about nothing. But time-sharing 
in its present-day sense ts achieved by other means 
than buffers, and can be divided into two sections 
the hesitation mode, and the priority interrupt, 


which are closely connected 


Hesitation Waltz 


Designers of new computers have felt that buffers 
are costly pieces of equipment that are basically 
extensions of the machine's fast store which are 
not avathible for other uses and not used all the 
time. They have also felt that to limit: this cost 
(especially when cach peripheral unit had its own 
butler) a limited. fixed size buffer has been used 

for instance for magnetic tape 32> words in 
Pegasus, 60 words tin Univac TH, 198 characters in 
Emidec PLO0O This fixed size might not. really 
suit the nature of the data to be processed, which 
might call for variable length and much larger 
blocks for example a 250-word record followed 
by a 30-word record 

The answer of the designers of several machines 

Onon, ICT 1301, KDP 10, Leo Th, AEE 1LOt0 
has been to do away with butlers as much as 


possible and use the fast store for the input output 





THE AUTHOR 


31-year-old Richard Murray Paine majored out 
of Bristol University as an economist in 1953, 
and has spent the past seven years steeping him- 
self in computer lore. He gained experience of 
programming and systems work with Ferranti, 
working on Pegasus and Perseus, then switched 
to Remington Rand and learnt about the Univac 
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magnetic tape subroutines and applications for 
their 1301 computer. 
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the computer business. 
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operations, without stopping the computer per- 
forming other operations. Let us see how this 
method of time-sharing works, using magnetic 
tape input as an example. 

A program instruction initiates a magnetic tape 
reading Operation and causes data to be trans- 
ferred from the tape into the fast store of the 
computer. During the time before the first 
information is read from the tape, the computer ts 
free to proceed with other instructions for this or 
another program. When the first unit of infor- 
mation (this can be several characters or a word) 
has been assembled from the tap.. in a small 
special register associated with the tape control, 
and ts ready to be transferred into the core store. 
the current program is caused to hesitate or pause. 
The data from tape are then transferred to the 
core store, and the current program is then free 
to continue from the point it: had previously 
reached, while the next unit of information ts 
assembled from tape. When this is ready for 
transfer, the current program is caused to hesitate, 
the transfer ts carried out and the program again 
continues, and so on. Thus two operations — the 
reading from tape and other program instructions 

are carricd out at the same time, proceeding o1 
waltzing from hesitation to hesitation, ensuring a 
high percentage use of computer time and using 
very small storage registers instead of large buffers 
This automatic ‘break-in’ facility is provided 
entirely by hardware and the programmer does 
not have to remember where he ts in the program 
He can write 
his main program almost without regard to the 


every time it is caused to hesitate 


action of the magnetic tape transfers. 

This method of time-sharing may mean that a 
single job is not performed any quicker but that 
ois performed with less equipment and probably 
at lower cost. In addition costly off-line devices 
are mostly eliminated. As it happens this butler- 
less time-sharing is carried Out on much faster 
machines than previously and therefore the total 
It Should be understood 
that this is normally not because of the use of time 
sharing through hesitation, but because of faster 
Input output equipment and 
operation, 


job time is also reduced. 


a speedier internal 
If however, several jobs can be run 
together the total time ft all the jobs can be 
drastically reduced, and this ts discussed later 
under * priority interrupt — 

To illustrate the faster speeds 


puters and their effect on the hesitation mode we 


of the new com- 


can look at the new Ferrant: Orion computer 
Phis machine, along with several other systems, 
uses very fast Ampex magnetic tape units capable 
of reading or writing data at the high speed ot 
90,000 digits a second But even so this rate ts 
much slower than the computing circuits of the 


control computer, ,and F: waiting ull the 
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end of a tape operation would waste computer 
time. Information 1s transferred from the tape 
Via a Special register to the core store in units of 
one word of eight characters. The eight characters 
take 89 microseconds to be read from the tape 
and assembled in the special register. The current 
program ts then caused to hesitate at the end of 
an instruction or micro-instruction, and the eight 
characters are transferred to the core store in 
16 microseconds. During this 16 microsecond 
hesitation information, of course, is sull coming 
off the tape into the special register. 

Thus every 89 microseconds the current program 
(of which the magnetic tape instruction may be 
part, or it may be another program entirely) ts held 
up for 16 microseconds. This means of course 
that the current program will take that bit longer 
to complete, roughly 17 percent. If two tapes were 
running. One in and one out, there would be two 
* break-ins” or * hesitations > of 16 microseconds 
each every 89 microseconds: that ts an increase in 
time to complete the current program of about 
34 percent. The time lost to the current program 
can be considered roughly equivalent to the time 
required to transter buffers to and from the core 
store in the system deseribed earlier. It can be 
seen that if four magnetic tape units are operating 
simultaneously on this time-sharing method, the 
current’ program loses about two-thirds of the 
available time, so that there soon becomes a 
limit to the number of units that can be operated 
simultaneously As has been said * time-sharing 
is alright, as long as there is time to share ” 


Variable Block-Length 

Another aspect of the bulfer-less mode ts also 
lustrated in Orton the variable block length 
facility which means less restricuon on the layout 
variable block 
length of items on tape and the use of several 


of records. But to cope with 


tape units at once. quite a large fast store is required 
Orion has a minimum core store of 4.086 words 
and it can be seen that the storage previously 
used for bullers is now being incoporated in the 
high speed memory of the machine itself Phere 
may be little saving in cost to users but at least 
users have the consolation that the storage can bh 
employed all the time and for differing purposes 
The variable block length facility is not quite 
so clastic as it might seem. because in) practic 
one has to set aside certain areas of the store tor 
input and output, though the size of these areas 
could vary from job to job. A limit has to be 
set otherwise a block may be read in which tt ts 
longer than expected and it will overwrite program 
or other data. The limit ts larger than with buffers 
for example 200 or 250 words but it should be 
remembered that the 
completely variable 


block size is not. really 


continued on pave 41 
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Nee 


Exhibitions a year. 


few 


Inevitably. with two or more Business Efficiency 


companies can spring 


novelties on the public at each exhibition. In 


this preview 


on equipment) which 


we have attempted to concentrate 
will 


be on show for the 


first time at Olympia from 3-12 October, although 


some of the systems referred to in these notes 


have already been 


COMPUTERS 


1)! | to Live evelling rut ol 
origina productiol } new 
models a maturai stag COT 
puter development and duc pet 
hap 1 1 ! | i 
mpul bition yf My] there 
ire tew comput hibits ber 
i MY t content to show aie 
rar ft tl Or ind Pegasu 
11 v4 IBM w he showin 
tt solid Lal put thre 
1620 Ne 1 I I 
Ha ! (described it t Diu 
hy ik rf AL TOMATLE LALA 
Pro SENG intended primarily 
ti ‘ { are purpr a Mori 
{ ev to tl business on l 
tl 40) Data Processing System 
als 1 how at the IBM) stand 
Phe system comprises a computing 
mit i ird- readin punch with a 
readit speed of SOO) cards per 
minu ind a punching speed of 
SO cards per minute, and alsa i 
printer, which hammers out 690 
lines per minute, skipping where 
ippropriate at a rate of 75 inches 
per second; the equipment will 
show ts paces Ove such) varied 
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extensively 
previous issues of AUTOMATE 


described — in 
DATA PROCESSING 


perations as invoicing, payroll and 
Stock control Other small om 
puters ino the exhibition ire the 


National Ethott 803 
equipped with the 


ransistorised 
large magnetic 
ve system adapted trom. the 
105. and the Burroughs b2000 
mentioned in 
Birmingham 


Our FeEVICW 
BEI many 
machines (for cxample 
and the Addo X 
irc now cquipped to punch tape as 
iby pr 


perations 


ranees) 


normal calcul 
} 


oduct of iting 


There are iOwevel 


(wo ointcresting combined 


input whicl 


Ty) tiv ) wl 
ns for computer 


! ittention 


INTEGRATE!) 
SYSTEMS 
TH C reedomat 
ingenious systems which Creed 
Thus 


special 


INPUT 
is One Of SeVeTral 


will be showing equipment 
Ly pre 
interconnected — tape 
unit By this 
typed copy and 5. 6, or 


punched paper 


COMprises a electric 
and 


and 


Writer 
punch reader 
system 


track 


}, 
can op 


tap 


rate 


prepared simultaneouly at the 


per 


t 100 words minute also 


Business 
Efficiency 
Exhibition 


data can be trans 


punched ta 


lated into typed copy at the same 
speed. Facilities cn the macnines 
allow for the correction, revision 
ind correction of tape. and also 


tor the preparation of by-product 
tape for selected data 

On the Bulmer stand will be two 
integrated systems for input data 
The fi ombines a Plexowriter 
with an arithmetic unit, thereby 
allowing the system to add, sub 
tract a! read out totals on the 
Plexowr as instructed ; ancillary 
cequipms punch, reader, and 
keybou illows two operations to 
be pertormed simultaneously. The 


other cor 


bined system, an Addo-X 





2471 add lister with © sterling 
multiplier. shown for the first time, 
whicl vrated with a card 
punch up to 9,999" items 
priced at £9,999 19s. Lid. each to 
be multiphed and the answer 
punct nto a standard tabulating 
machine card. identifying informa 
tion numbers being keyed in 
ind automatically punched. Other 
mode low punched card infor 
mation to be read directly into the 
machine. and also the columns of 
i line entry to be punched out into 


a tah card. Optimatic also have 
ird = punch - cum - accounting 


machine i 4 single unit 


OUTPUT 


SoM! 


SYSTEMS 
really fast 
machines are to be 
Ihe Creed 1000 is a 
serial (character by character) 
printer operating at 100 characters 
per second. With a variable print 
line of from 10 to 150 characters 
the equipment may either be used 


print-out 
shown 
high-speed 
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as a direct on-line printer, or tor 
off-line work. 

Another new printer, of a 
slightly different kind. is the new 
Addressograph Transter printer, 
which is able to operate from 
tabulator output and print out unit 
documents—loose-leaf ledger sheets 
at 500 six-line printings per hour. 


and statements. cheques. etc, at 
7.200) multi-line impressions — per 
hour. The Graphotype, operating 


trom five or six channel tape, is a 
print-out mechanism which allows 
tor the completely automatic 
embossing of Addressograph master 
plates, 

“ print-out mechanism of a more 
orthodox kind is the new ICT 915. 
an 80-column machine operating at 
a tabulating-listing speed of 150 
cards per minute. The storage 
component of this machine allows 
information to be fed in from cards 
or counters and emitted to counters, 
card summary punch or print unit, 
the latter consisting of 120 indivi 
dually controlled alpha-numeric 
print wheels, capable of selective 
grouping 


PERIPHERAL EQUIPMENT 

Ss" EDING-UP one stage of data 
processing usually results in the 

need to speed-up all along the line, 


and there are several new fast 
machines being introduced at the 
guillotining, separating and = de 


collating stage. The Lamson Para 
gon form detacher, operating at a 
speed of 5,000 sets per hour, cuts 
and stacks) multi-ply  tabulating 
forms from 12 inches to a mere 
half-inch deep. and with widths up 


to IX inches. Another combined 
equipment tor decollating mult! 
sets. removing one or several 


copies and carbons and feeding the 

mainder for guillotining is— the 
Combisplit, which combines the 
Catlin Multisplit. a new automatic 
decollating unit, with the PIOO] 
guillotine. Cathn will also exhibit 
an electronic guillotine (SV2002) 
synchronised with a xerographic 
printing unit The SV2002 has 
photocell control. and can respond 
to dots. lines of type or similar 
marks, thus allowing forms of 
irregular length to be cut. With the 
SV 2002 will be the Reelomat. an 
electronically controlled unit which 
will teed a continuous web of 
paper at exactly the required rate 

Fantold are to show a composite 
unit of the new Fimafold Gullo 
tine. the Fimafold Imprint) Unit 
and the Carbon deleaver 

With this combine. static infor 
mation can be imprinted on the 
torms before cutting. and also for 


2» 


five insertions of one-time carbon 
to be deleaved; thereafter the 
guillotine will cut into unit sets 


from half an inch to 18 inches in 
steps of one-sixth or one-eighth of 
an inch. 


COMMUNICATIONS 
EQUIPMENT 
HEKt are two new data col 
lection systems on show for the 
first time The Collectadata. 
scheduled to have its premiere at 
the Birmingham BEE, now makes 
its appearance; the IBM Data 
Collection System 357, widely used 
in the USA, will also be on show 


Basically, the systems consist of 
networks of input stations which 
relay information to a_ central 


receiving point 

Creed are showing a number ot 
equipments developed from_ the 
Teleprinter 75 The = projector 
printer prints out on five-inch-wide 
transparent Cellophane film, which 


can accommodate 45 © printed 
characters in a line and 17 lines 
can be projected on the screen 


This apparatus allows conference 
viewing of received — teleprinter 
messages. The Creed 75 printing 


tape punch ts designed tor the auto 
matic recording of telegraph mes 
sages and other data as code 
pertorations and printed characters 
on standard five-track paper tape. 
operating at 100 words per minute 

In telephone communications the 
tendency is toward the cordless 
switchboard, — giving combined 
external and internal communica 
tion facilities: of which there will 
be a number on show A new 
answering system by Gate Electro 
mics, the Ansacord., has several 
interesting modifications on pre 
vious models Pirst. a single 
instrument can be used to record 
messages received trom three or 
tour internal instruments ; alternate 
pre-recorded messages can now be 
switched in, allowing tor central 
dictation by day and for telephone 
answering at night 


PREPARING FOR BANK 
AUTOMATION 
EVERAL firms have been plan 


ning ahead for the proposed 
hank automation changes that are 
likely to take place A B Dick 
will have a systems duplicating 
unit on show tor imprinting and 
collating magnetic character 
cheques. The Bradma cheque per 
sonalising machine allows for each 
cheyue in a bound book to be 
printed with the customer’s name 
and account number immediately 
prior to iwsue. A more compre- 
hensive display of banking equip 
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will be on the NCR = stand 
National Pitney Bowes 
clectronic cheque and document 
sorter, and Post-tronic semi 
automatic book-keeping machine 
will be demonstrated 

The cheque sorter employs the 
F13-B magnetic character system. 
and has a normal working rate ot 
750 items a minute, handling mixed 
documents of different heights. 
widths and thicknesses. When a 
six-digit account number ts used. 
10,000 cheques can be placed in 
sequential order in only two hours, 
as compared to 30-40 hours by 
conventional methods 


ment 
where a 


FILING AND STORAGE 
SYSTEMS 

HE emphasis of the new filing 

systems is towards compressed 
storage and immediate access. with 
suspended and pendulum lateral 
filing superseding the conventional! 
filing cabinets. This can mean a 
saving of space of the ratio of 
seven and a half square feet to 30 
square feet. Clear indication of 
location, and the ability to keep 
documents for long periods without 


tearing or creasing are other 
desirable features of suspended 
systems 


An electrically operated system 
tor record card filing is to be shown 
by E N Mason. This system can 
file some 60,000 cards of dimen 
sions of 12 by 10 inches, and allows 
for the operator to receive trays of 
record cards in a vertical position 
by activating a push-button switch 
on the mechanised card filing unit 
Rotardex are bringing torward a 
new V tile. which can be handled 
like a book or endways as a filing 
unit 


REPRODUCTION EQUIPMENT 
Wu developments in the 
duplicating and electrocopying 
tield tend to be overshadowed by 
the revolutionary Xerox 914 
improved equipment and innova 
tions will be on show ; for example. 
the new Ilford Azoflex. able to 
accept simultaneously two trans 
lucent masters, one for static and 
one for variable information. For 
microfilming Kodak have a 
Recordak 35 combined printer pro 
yector and processor, suitable tor 
35) mm. roll film and aperture 
cards. Electronic stencil scanning 
and photographic stencil! making 
are also being shown 
Both Ansons and Copycat are to 


demonstrate new photocopying 
machines; Copyeat’s  Dalcopier 
eliminates exposure adjustments 


and negative and positive materials 
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from John Diebold and Associates New York 





What the largest 
Single User 
has to say 


INCE the first large-scale fully automatic 
business data processing system was delivered 
to the Bureau of the Census tn 1951, the 
Federal Government has been an active force in 


The American Federal 


pioneering and perfecting business and engineering- 

scientific applications of ADP. Programs to 

Government. which uses assure best utilisation of equipment have been 

underway in the Bureau of the Budget for the past 

several years. and for longer periods in some 

more ADP equipment departments Today. the Federal Government 
is the largest single user of ADP equipment. 

Salaries cf federal employees engaged directly 

in electronic data-processing are expected to 

increase from an annual $27 million in 1959 to 

nearly $80 million by 1963—-to say nothing of the 


than anyone else. has 


projected 1961 total annual operating cost of 
plenty of experience $345 million and capital outlay of $14.7 million 
About two-thirds of this is in the Department of 
Defense. comprising Army, Navy, and Air Force. 
Under the initiative of the Bureau of the Budget, 
the Interagency Committee on Automatic Data 
Processing was established in 1957. It is com- 
posed of representatives from the twelve largest 
to. others. government departments, and chaired by the 
Bureau of the Budget. [ts reports provide valuable 

* bench-mark thinking” for business. 


and hints to pass on 


In addition, there is a legislative * watchdog ° 
over the whole problem of ADP in government—the 
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House Subcommittee on Census and Government 
Statistics, under the chairmanship of Representa- 
tive John Lesinski, of Michigan. This subcom- 
mittee has, in recent years, been conducting 
extensive hearings on the impact of ADP on 
governmental operations both in terms of 
increased efficiency, and employee job. security. 
The published hearings form valuable 
reading on advanced practice.* 


source 


Up-to-Date Progress Report 

At a ADP symposium held by the 
bederal Government Accountants Association, the 
Honorable John A’ Beckett, Assistant Director 
of the Bureau of the Budget. reported on special 
projects and studies which have been completed. 
are now underway, or definitely planned. Here 
are some highlights 


recent 


— The Interagency ADP has 
appointed numerous task These have 
already furnished the Budget Bureau with reports 
on such subjects as 


Commitee on 


forces 


rental versus purchase: inter 
agency sharing of equipment: cost determinations 
government-wide information exchange guide 
ADP equipment 
and studies of ortentation and traming 
P Last October, the Budget Bureau issued a call 


to all government agencies for an inventory of 


lines for studies to precede 


acquisition 


ADP cguipment, with details on use and cost 
These data will shortly be made available. The 
report on studies to precede acquisition of ADP 
quipment was sent to all departments last March 


Studies Underway 
Rent vs. Buy. Mr Beckett advises that it 1s too 
carly to predict the outcome of the study on rental 


there is 
nereasing evidence that the practice of renting all 


purchase. But he does say that 


VDP equipment as standard policy may need to 
* moditied 

government-wide 
programme will soon be formulated in ortentation 
und tramuing An 


Orientation and Training \ 


important teature is that 
additional training will be given to many top-level 
officials to provide a greater awareness of com 
puter capabilities, and of the impact of ADP on 
ther operations 

Computer Service Centre. The Budget Bureau 
recently undertook a study to see if there ts a real 
need for one or more computer service centres in 
the government. Tf sufficient requirements exist, 
plans will be drawn up for an experimental service 
centre. This project) should) be finished — by 
November 


published report 
census and Crovernmnen 
© and Civil Serva Hows 
mf Marnh 2-4. 1960, obtainable 
Printing Oth Washingter 


Integrated Data’ Processing. \n integrated pro- 
cessing accomplishments are not, perhaps, as 
significant as pending breakthroughs. Much ts 
being learned by solving the simpler problems first 
Forexample. information about manpower, money, 
and material are processed in one system and, at 
times, with production data added, are inter- 
related in ways that are far more meaningful to 
management 

Mr Beckett. however, points to * bigger fish to 
fry, in integrating systems for very 
management problems. 


complex 
For examp'e, the navy 
nits air programme, Must procure, Maintain, Over- 
haul, convert, and assign aircraft: to operating 
units. These operations have traditionally been 
performed by separate organisational units. And 
to a large extent, each unit generates for itself the 
data it uses to manage its aspect of the navy au 
program. Time effort, and ingenuity are being put 
into solving the vast and complex co-ordinating 
problems which would arise from integration 

Inter-agency Integration. inter-agency integration 
holds great promise. One example ts in dealing 
with claims of veterans and their dependents tor 
beneht payments under the Gl Bill of Rights 
These claims are processed by Veterans Adminis- 
tration: when approved, they are turned over to 
Treasury for cheques to be written. these cheques 
stutled in envelopes, are turned over the Post Office 
working 
together on them three separate systems, exploiting 


ADP to the full 


developed by VA for benefit payments will also 


for delivery. Now they are voluntarily 


In the near future, magnetic tape 


be used by the Treasury for cheque writing. In 
preparing this tape, VA will insert address codes 
for mechanical presort of cheques by location, thus 
speeding the work of the Post Office 

Another example ts the collaboration of Treasury 
and the General Accounting Office ino reconciling 
Government cheques. This has resulted in appre 
cable savings in time and costs, and much higher 
accuracy 
Hardware Hypnosis. In pursuing its objective of 
providing an order flow of meaningful data for 
we, the Budget Bureau strongly cautions against 
becoming overly enamoured of hardware. It os 
not hardware that gets the job done. It is systems 

conceived in breadth and developed with clear 
objectives in mind. * He who gets a fixation on 
equipment “ Hardware hypnosis” ts) in for 
trouble” says Mr Beckett. * Data development ts 
systems Oriented, not machine oriented.” 

The Bureau of the Budget advocates no special 
or additional controls over individual ADP appli- 
cations The long-established normal budget 
review process will continue to be the primary 
means of reviewing ADP applications. The aim 
is LO SUPport sound programs in departments and 
their bureaux. The need for good ADP manage- 
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ment at the departmental and lower level is con- 


Stantly stressed 


Government ADP Procurement 

Complementing the work of the 
that of the 
that 


Inter-agency 


Committee has been special study 


all government 
data 


groups. Thus, in) order 


agencies planning for, or using, processing 
equipment should have the advantage of compar- 
ative information on terms and conditions of 
manutacturers’ contracts, an analysis of all con 
tracts was prepared by the 
Detense-General Services 


Negouating Committee 


jomt Department of 
Administration Contract 
This reflects 
a major accomplishment of the Committee for the 
‘ar 1960, vi the 


analysis 


avreements with manu 


ADP 


replace 


revarding the standardisation of 


ts. particularly the industry-wide 


‘availability concept” with * use 
guaranteed standard of performance 


plance Of equipment provisions fot 


liquidated damay for 

nhiect equipment mnstallation 

option to renew tor the 
‘med desirable 

analyst now 

eneral Services Admin 

and by the military 

We are indebted to 

Ward, Director oft 
CTT Ol the 
mbormation 


euivaly 


The Government Hearings 

1 inferesting to note 
nental he 
disturbs the 


examining the 
how. the hadow of Dt 

Subcommiittec As watcl 
{ 


feartul that despite 


abpinw 


purported savings 


in total employment and expenditures 


how tail to emerge But a a body 


ensitve to public reaction, tt would apparently 


11 


like to dramatic without redun 


CCONMOMCS 


danci le it would like to place its faith in 
natural wastage and reassiznments 


March 2-4 report, t 


Phe equipment 


Thus, in the chairman 


emphasises should not be 


allowed to become vigant merely 


because it can process information at a terrific rate 
of speed * But at the 


chairman 


IN time, the 
late that 
‘While the Subcommittee has no indication that 


opening remarks also 


office automation, as such, is posing a serious 


threat to employees, it is felt that this ts an area that 


We want 


to determine what safeguards have been taken and 


-hould be kept under careful scrutiny 


are now in effect, and i needed, what 


thev should be. 


more afe 


Representatives of employee groups appearing 


before the subcommittee evinced — surprisingly 
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mild reactions. Typical testimony was that of 
James Campbell, President. of American Feder- 
aon of Government Employees. ‘ There could 
be no valid objection to the installation of labour- 
saving devices. However, the same degree of 
planning that is devoted to the possible use of 
machinery should be devoted to the disposition of 
personnel, so that where they are no longer needed, 
in one activity they can be trained and brought 
into other activities We have received very 
few complaints from our members by and 
large the agencies have made a reasonable effort 
to take care of the displacement of personnel.’ 
Phe hearings highlighted these significant points: 
~— In general 
appears to be 


that of the VA 


> In Government 


22 percent a year. 


careful pre-planning for personnel 
done. Most elaborate, perhaps, 1s 


turnover ts surprisingly high 
over-all. Attrition has thus 
been a big help 


& bver-continuing 


cushioned the personnel 


services has 
(But 


shadow of Parkinson looms.) 


expansion of 
problem here 


perhaps, the 


A Lead for Industry 
Ot all the 
vat of the 


examples drawn 
Veterans) Ad 
luminating for priv 
VA) large-scale computer was 
Philad Iphia district office 
bh 


from vovernment, 
nistration 1s perhaps 
The first 
installed in’ the 
July, 1959. and con- 
1961 In 
random-access 
offices The 
talled in the Chicago 
become the hub of all 


most 


industry 


Version should 


during 
there is a medium-size 


ce comp a 
addition 
computer in each of th second 
large scale 


late in 19589. and is t 


computer wa 
Offic 
data processing activities 
Edward R Silberman. As 
for VA Personnel 


mittee, cited the 


Administrator 
the Sub-com- 
‘Annual 
our imsurance program 
in fiscal 1949 were over $50 million, while in fiscal 
1959 the expenses were less than $25 million. [Yet] 
the accounts 1959 were slightly in 
1949. Conversion of our 


stunt 
testifying before 
following benefits 


administrative expenses for 


serviced 1n 
excess of the number of 
benefit payment activitics for compensation, pen- 
and education, 
should result in an estimated saving of 312 positions 
by the end of fiscal 1960. 

‘In addition 


puter 


sion, vocational, rehabilitation, 


as a result of our electronic com- 
just’ veterans’ benefits of 
it is estimated that by fiscal 1962 there 
would be a further reduction of 1,259 positions.’ 

Mr Silberman. strongly the VA's 
concern with the human problems, and described 
what he termed the agency's ‘Administrative 
Magna Carta’ covering the following points: 

VA established basic principles and policies on 
an agency-wide basis, to govern the fair treatment 


operations, im 
Wnsurance, 


underscores 
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of all personnel affected. It keeps current accurate 
data on the employment situations in VA stations 
around the country --how many people are affected, 
types of jobs and their geographic location, dates 
of conversion, and the like. Department heads 
must advise managers concerning the occupational 
categories and approximate numbers of employees 
directly affected at each station by conversion to 
ADP, not later than six months prior to the 
conversion date. 

Better job opportunities will be made available 
to present VA employees as a result of automation. 
Training programs will be initiated well in advance 
of conversion, for special skills needed for ADP, 
and for other VA positions where existing skills 
can be utilised 

The need for reassignment actions will be 
anticipated in sufficient time to take full advantage 
of opportunities for re-deployment. Employees 
adversely affected will be given at least 90 days’ 
notice. (Civil Service regulations call for only 
30 days.) 

VA will determine jointly, with all management 


levels, the areas and stations in which employment 
will be frozen, to provide maximum transfer and 
placement opportunities within the agency. Man- 
agers of affected stations will be notified of the 
applicable employment freeze at least three 
months, and preferably six months, prior to the 
effective date of conversion. 

Reduction of 1,200 positions by the computer 
program is expected to be phased out with neglig- 
ible redundancies. During conversion, overtime 
is used to meet the workload, and temporary help 
is employed for critical personnel needs, to lessen 
the personnel problem later. The VA will give 
some 100 persons training in programming, after 
selection by aptitude tests. Over 500 have been 
trained on clerical procedures for ADP, and over 
400 have been receiving specialised training in 
input and output documents. 

Individual companies can well take a leaf out of 
the VA’s book, and do as elaborate a job as they 
can in pre-planning, and in employee communi- 
cation. (Detailed exhibits on the VA employees 
program are incorporated in the Hearings.) 
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Machines of Tomorrow 


’ , 
The 


considerable 


first of 


manufacturers are currently 


EVELOPMENT of new 
business and industry is as busy a field of 


servants for 


research as any in the world today and in 
the field of electronics itis perhaps the most rapidly 
moving 
The pace is so hot that a oeriod of three or four 
years is regarded as a long haul. phrases like *a 
major breakthrough > are commonplaces im the 
conversation of the back-room boys and many ol 
the designers are dedicated not merely to the 
improvement of Known techniques but to evolving 
quite different, revolutionary systems 
Such machines could be within sight in three 
What will they be like? What lines 


)» 


years OF so 
are the research men working on’ 
And just as important to the businessman 


two 


research 


articles to report on the 


effort: that) computer 


financing. 


Keith 


Bean 


is the work on the machines being matched by 
operational investigations to ensure that the new 
creations will be not esoteric Monsters but practical 
productive instruments which 
industry can fully exploit in the hard. brass-tacks 


commerce and 


matter of more efhicient and profitable business ? 
Let us look at the research first. The big drive 
in this country for people to work in design teams 
is evident in the many advertisements in the 
national papers men interested ino fundamental 
research, men who will exploit the processes of 
pure physics to make better machines, designers 
keen to take up the challenge of fitting new devices 
into ultra-high-speed circuits, 
programmers who are more interested in improving 
computers rather than solving specific problems 


logical designers 
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The British effort, fittingly, is comparable to 


most countries’, but because of the enormous costs 
there ts naturally a great deal of international 
collaboration, even by companies which are not 
linked in their capital structure 

The ultra-high-speed switching elements recently 
announced by Elliotts, for instance, are based on 
work done at the University of Hlinois by Professor 
Wolfgang Popplebaum and Neil Wiseman on the 
Atomic Energy Commission contract 

The Southampton laboratories of IBM United 
Kingdom have their work co-ordinated with fifteen 
laboratories Zurich, Amsterdam, 
Stuttgart, Paris, Stockholm and ten in the United 
States 


abroad in 


In this work. pooling of minds and resources has 
many advantages, IBM has found. Often, due to 
differences in training and methods, a scientist from 
one part of the world takes a completely different 
approach to a problem trom his colleague else- 
where. And there are problems too in applying 
computers to national environments. Computers 
in Britain, tor instance, are required to do calcu- 
lations in pence, shillings, pounds and guineas, in 
contrast to decimal currency 

Personal visits lasting weeks or months, sym- 
posia, exchanges of technical reports and of films 
all help to build fruitful contact between staffs in 
different countries 

The British IBM laboratory 


in addition to work on high-speed computers, ts 


at Southampton, 


doing advanced research in the field of thermo- 
electric cooling for computers 

This technique, in contrast to such electro- 
mechanical devices as fans and air conditioners, has 
no moving parts. It makes use of special semi- 
materials become cold as a 


conductor which 


current is) passed through them. Obviously it 


trouble-saver, Space-savel cost- 
>company’s Zurich laboratory, which has 
sclentists and engineers from England and half a 
dozen other countries, one of the matin projects ts 
basic research on thin magnetic films, a possible 
high-speed method = for providing computer 
“memories. 

Projects in Germany include growing crystals 
with special electrical properties, development of 
special electronic circuits, and the investigation of 
high-speed mechanical and electro-mechanical 
devices 


Work in the 


to the complex problems associated with automatic 


Amsterdam laboratory is devoted 
feeding and transporting of paper documents and 
to machine reading of printed data trom documents 

The French working on data 
automatic trans- 
mission of information between computers located 


laboratory 1s 
transmission, the high-speed 


at great geographical distances a boon to all 
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industries having a central office in one city and 
branches or plants or agents in other areas. 

An earlier development, the data transceiver, 
transmits data on punched card to another trans- 
ceiver miles away by phone and seconds later the 
second transceiver punches a duplicate card for 
use in further computer processing. 

The latest work carries this development a step 
further. A central computer, working at a much 
higher directly transmits and receives 
Messages to or from locations which may be 
thousands of miles away. The recently announced 
US Sabre system—a vast electronic reservations 
system employing a giant IBM 9090 computer to be 
installed by American Airlines—is an example of 
high-speed data using telephone 
lines 

Providing European firms with the benefits of 
this development is not easy because of technical 
characteristics of the varied European telephone 
systems 


speed, 


transmission 


The French laboratory is new working with the 
other four European laboratories and government 
authorities on the problems——-another example of 
joint research where a new technique from one 
country is being adapted to specific situations in 
other countries 

At various IBM laboratories on both sides of 
the Atlantic work is in hand on projects concerned 
with basic theoretical scientific 
eryogenics, automatic 
translation of languages, and solid-state physics 
and progress is communicated to all other labor- 
atories 

When such a ready for practical 
application it is taken over by a development 
engineering team which brings it to final form as 


research anc 
exploration for example 


project 1s 


a saleable product 

The enormously wide range of subjects which 
demand scientific and technological investigation 
and the geographical distribution of the work 
are characteristic of the vast research and develop- 
ment effort which the industry as a whole is making. 

It will mean faster. more efficient, more campact 
and more economical machines and systems for 
the service of modern business 

Astonishing developments seem just a little way 
ahead 

It has been said—and by no means purely tn 
jest. that office machinery makers will be giving 
away computers free in a few years as an induce- 
ment to buy the peripheral equipment, input and 
output machines and the like 

How wild or how sober are such statements and 
how near are we to reaping practical benefits in 
our automatic data processing systems from the 
new techniques such statements imply? 

Some of the answers must await a second article. 
(Next month: Machines like Minds.) 
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a“ 


b- 
ke 


on corn puters 


How to make 


applications 


tant to know 
handle the 


Whether the computer will 
work in the available time 


hough the subject of timing mav lack some of 


| N\ considering installing a computer it 1s impor- 
\l 
the 


dynamic interest associated with electronics, 


one thing that ws never dul! is the realisation, after 
t computer has been ordered. that there will not 


hy 


enough capacity to handle the intended appli- 
ims. The purpose of this article ts to help to 
ent such a rude discovery. first, by emphasising 
importance of accurate timing estimates and 
indicating common oversights: and secondly 
by providing criteria by which one can evaluate 
Whether a worthwhile timing estimate has been 
finally, by outline 


required to handle 


desenbing an 
method of estimating the time 
the load 


made: and 


Timing in this context ts simply the process otf 
esumating in advance the number of hours pet 
day, week, or month that will be required to run 
a given application, or group of applications, on a 
computer Since the estumate must be 
made before the system ts designed in detail and 


system 


since the effective performance of a computer ts 
normally directly related to the design of the 
system, there are obvious complications. It 1s, 
however, possible to arrive at a timing estimate 
that is sufficiently accurate to indicate whether a 
given computer system can do the job in a pre- 


scribed period of time. 
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estimates 


of timing for computer 


J Mo Thornley. Crick Diebold 


There are many examples of the agonies resulting 
from poor timing estimates, and reviews of com- 
pany data processing plans as well as proposals 
trom equipment manufacturers show that the cur- 


rent errors tend to tall into several classes 


| Carelessness. This type ts the easiest to detect, 
because it is obvious that a thorough analysts 
has not been made. A’ few) properly 
questions will generally indicate that. if timing 
estimates have been made, they have not been 


chosen 


thoroughly considered, and they have been based 
on rough overall rules of thumb. A great many 
computer orders today are still placed with no 
timing analysis to act as a base, either because there 
is confidence in the manufacturer's statement that 
his machine can do the work, or because there ts 
no real conception as to what the machine will be 
required to do when it arrives. The remedy tor 
this is clear. The first step ts to know clearly 
what one plans to do on the computer system 
before placing the order, and then to insist that 
every proposal contains a detailed estimate of 
time required for each application which can he 
verified. 


2— Attempts to qualify an inadequate machine. \t 
is rare that a manutacturer will purposely attempt 
to sell a machine that he knows ts incapable ot 
doing the work required, for the results will even- 


tually do him more harm than good. However. 
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even accepting this, there are a great many possi- 
bilities for error The first is the possibility of 


encroaching on time reserved for future expansion 
Most tirms installing computers seek to. plan 
several years ahead, and if their data processing 
volume is increasing, they will sensibly seek to be 
employing their equipment at something below 
capacity for the first few years. The vagueness 
of this reserve provides leeway for incorrect timing 
stimates that eventually result’ in encroachments 
I] reserve Phen, as volumes 
additional equipment ts 
Another area of * loose 
“secondary — opera 
editing and checking By 

nates based on running times, and 
minimising the time needed tor 


“adding nd editing operations, ume 


antly underestimated This is pat 


cable hen comparisons are being 


‘ 


which 


al 


nr 
tt 
1 


2 lé aceurate 


applications, and 

tor the “grey area Ul 
planning, production con- 
Stock control as we The reason 


this approach ts obsviou ¢ paper work areas 


mucn easie ICTIINA 


cases they 


already handled cards 


VWisunderstanding f thle 


\ great many timing errors arise Decause 


‘ar indication what is expected ot 
system \ recent example is the 
of an American motor car company that 
was considering the equipment required for tts 
parts control. A 


designed and a computer almost ordered, when 


spare Inventory syStem Was 
management suddenly realized that, as a result 
of vague instructions, the planned system would 
not provide the daily reporting on which manage- 


ment was relying. (It is of course the customer's 
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responsibility to indicate clearly the requirements 
of his system, and the manufacturer's duty to 
make proposals these requirements, 
subject to any changes agreed with the customer.) 
AN APPROACH TO THE TIMING PROBLEM 

The correct approach to timing estimates is to 
make an estimate for each computer run required; 
this can be done without having designed a detailed 
system, although it must be based on a thorough 
analysis of work to be done, the volumes involved, 
and a rough plan of the system. The steps 


involved in a good timing estimate are as follows: 


based on 


1. Calculate the maximum input rate. 


.) 


Check that this rate can actually be obtained 
the size of the file against which 
processed, and modify the input 

Cheek modified input) rate 1s 

reasonable in relation to the calculations to 

be performed 

lation time can be 


overlapped with file search times 


Determine if any caler 


if any culauon time can be 


erlapped with 1 cod time. 


Determine 


Determine if any calculation time can be 
erlapped with output time. 
the frequency of the various input 
* transactions 


ut the time required for each run on 


of maximun rures 


there must i clear appreciation 

as the nature and 
based on the 
lar equipment being 
timed. As a result, it will be useful to bear in mind 
ions Which are impor- 
tant in applying the correct method of computer 
uming 


\ 
be done as 


editing and recking, 


characteristics of the parti 


the following list of 


1. Timing of Input-Output 


Input-Output Card Handling Time. The time 
required for the manual feeding of cards to the 
input hopper is often Experience 


with delays caused by the input hopper running 


overlooked. 


out of cards or by an overloaded stacker stopping 
the run indicates that card-reading time should 
never be calculated at more than 85 per cent of 
capacity. Another common error 1s to base input 
time calculations on the card-reading rate rather 
than the card-handling rate. Since cards must be 
subjected to certain mechanical handlings before 
they can be revd, as much as 30 per cent of the 
card-reading time may be unavailable for calcu- 
lation time , 


Program Loading Time. When the program ts 
maintained on punched cards, feeding the pro- 


gram can require up to 20 minutes. If it is on 
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magnetic tape, loading, feeding, rewinding and 
unloading the program tape can account for 
10 minutes or more. 

Input-Output Editing Time. Few computer sys- 
tems provide adequate facilitics for automatic 
editing of input-output or file data. Accordingly, 
the user must provide the programs necessary to 
develop input and output data into the precise 
form required. Such initial and final editing 
programs may require as much as 50 to 75 per- 
cent of the actual productive computer running 
time. 


2. Timing of Processing 
Iteration Control Time. \teration or loop calcula- 
tions are frequently utilised in order to. save 
memory storage space. Adequate time must be 
allowed for setting up and controlling the work. 


Programmed Arithmetic Checks Programmers 
frequently use programmed arithmetic checks and 
the balancing of * jibberish” totals as a necessary 
guard against system or component failure. This 
is particularly true when dealing with magnetic 
tape and can add considerably to program running 
time. 


High Speed Memory Usage. Programmers. will 
frequently base timing assumptions upon access 
and performance times of the computer for data 
stored in the rapid access store. Such an assump- 
tion overlooks the need for frequent transfers ot 
data and instructions between high speed and 


slower storage units 


3. Timing of Magnetic Tape Operations 


Tape Handling Time. Manual handling ume must 
be calculated for operations whenever tape storage 
is used. bor example. sorting one tape on four 
tape units requires up to five tape loadings and 
five tape unloadings. Even if one assumes a very 
skilful operator and allows a minimum time ot 
two minutes per loading or unloading, this addi- 


tional time can add up quite appreciably 


Vagnetic Tape Start-Stop Times. Magnetic tape 
handling time ts often computed at quoted read- 
seldom includes 
Many computers require a stop 


on each block when a tape ts written and allowances 


write speed which necessary 


Slart-stop times 


should be made for start-stop times. 


Tape Rewind Times 
to * flip-flop’ 


Since it is sometimes possible 
Magnetic tape units, overlapping the 
rewind of one tape with the processing of the next, 
analysts frequently forget that the last tape has 
nothing with which to be overlapped. Further, 
Various processing situations may require more 
tape stations to flip-flopping than are 
available. Magnetic tape rewind time normally 


permit 


requires trom tour to seven minutes 
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Tape Sorting Time for Multi-Tape Files. When the 
file to be sorted exceeds one tape length, a common 
error is to base sorting time calculations on the 
number of items to be sorted rather than on the 
number of items per tape. 

In such cases the number of actual passes 
required for sorting can be significantly under- 
estumated. For example, if one reel of magnetic 
tape has a capacity of 10,000 items and 20.000 items 
are to be sorted, a calculation based strictly on 
the number of items indicates that 16 passes will 
be required. However, the number of passes 
required for complete sorting is actually 30 


4. Timing of Random Access Memories 


Address Calculation Time for Random Access Stores 
Unless a firm is willing to modify its file classifica- 
tion system to conform to the addressing system 
of the machine, the computer must normally 
perform arithmetic calculations in order to trans- 
form file numbers into an acceptable address 
Many system analysts assume that manufacturers’ 
Statements of access time are all-inclusive and so 
overlook this factor. 

Random Memory Searching Time. Some random 
access store addressing systems are only approx- 
mate in that they specify an area of memory 
capable of storing two or more records rather than 
a single and unique record location 
once the area in which a file item should be stored 
is located, a further search must be initiated to 
tind the specific record. 


Accordingly, 


Unless the storage system 
has a built-up table-lookup operation cr searc! 
function a separate search program is .equired 
for this which frequently requires considerable tin'¢ 
per individual record 

Random Overflow 
given area of a store sometimes has more records 


associated with it than it can actually store, excess 


Vemor\ Searching. Since a 


records or overflows must be stored elsewhere 
In searching for these items the machine may well 
go through two or more complete searching cycles 


before the correct record is located 


5. liming of Operations 


bolume Assumptions. Many systems are designed 
While this may 


run times, it does not provide 


and timed for average volumes. 
provide * average ~ 
an indication of the capacity of the system = to 


handle peak volumes 


Inquiry Times. Almost all data processing systems 
must provide a means for locating information in 
order to satisfy random and generally unpredic’- 
able inquiries. Locating the desired information 
may require an entire sequence of tape changes. 
program feeding and output printings unless the 
occurrence 1s anticipated and proper procedtres 
are Mcorporated in the system 
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Automatic Data 


Processing Systems and 


Equipment Under Scrutin 


A survey of all the possible means for establishing 


and improving data processing methods in all 


kinds and sizes of 


companies. 


Part of the 


survey. which will be spread over this and 


the October issue. 


SCOPE OF THE SURVEY 
s by now fairly clear that automatic methods 
sing business data will increasingly appeal 
businessman The range of even present 
quipment (and the applications it can be put to) 
so wide that the benefits held out by automatic 
data processing cannot be ignored. This survey 
is an attempt to provide a shop window The 
nature of the goods displayed — which begin with 
machines to produce the * raw material” of data 
processing and end with equipment for handling 
the results — is outlined in part in the diagram on 

pages 30 and 31 

It must be emphasised that this ts on/y a diagram 
generalised, and to 


formalised some extent 


restricted —to provide a composite picture ot how 
a very large range of products can be (but nor 
collectively) interlinked. It is not a schematic 
representation of any one system but more like a 
map. which shows all the places and the roads 


which lie between them, but does not indicate the 
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deals with 


computing systems, 


best route. Also tt has not been possible to 
incorporate into one diagram all the equipment 
covered by the survey—for instance, data trans- 
mission and facsimile systems and self-contained 
data processing systems which do not require a 
compute! 

As a concession to space limitations and for the 
convenience of the reader, this survey ts published 
in instalments. Yet it cannot be emphasised to 
strongly that this format does not advocate a 
fragmentary approach. Even the smallest data 
processing system must be conceived as a whole 
To act otherwise would be as absurd as trying to 
assemble a human body limb by limb, add a head, 
and hope to produce a properly functioning man. 

Where possible. we have given some indication 
of prices. But these must, of necessity, be con- 
sidered only as rough estimates. The addition of 
more storage capacity to a computer, or even 
another register to an accounting machine, can add 
a significant percentage to the price. In some 
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Originated by 





Electrical Impulses 


Originated by 


cases. therefore. the prices given are average: in 
others. where two quoted, these 
represent the probable upper and lower limits 

Finally. though every attempt has been made to 
cover accurately all relevant equipment available 
on the British market now or in the very near future 
some will, inevitably, have been omitted. and some 
details may already be out of date. Data pro- 
cessing equipment ts rather like aircraft— by the 
time specifications are made public and production 
begins. many new developments are under way 
And these occur so fast and so frequently it is not 
always easy to keep up with them. 


figures are 


RDINARILY it would be illogical to attempt 
to separate an electronic computing system 
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computer Is only one part of an integrated system 
which begins with data preparation and ends with 
the efficient distribution of the the 


processing. 


results of 


Nevertheless. because the scope of this survey 
makes publication in one article impracticable. an 
arbitrary division has had to be made. The first 
two parts will therefore deal with central computing. 
control and storage units. 

A look at the diagram on pages 30 and 31 will 
show how artificial this division ts. Considering 
a computer without its input and output units. o1 
even in the wider context of how the original 
documents will be produced. ts as absurd as trying 
to conceive of a brain without a communicating 
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This chart has been drawn up to give a bird's eye view of the 
survey, and to show how the kind of equipment to be reviewed 
logically fits into a data processing complex. It has, of course, not been 
possible to indicate on the chart — for space reasons — all the equip- 
ment that can be employed—for example, data transmission and 
self-sufficient data processing systems; however, these will neverthe- 
less be covered in the survey. 
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Nervous system. Therefore, to rationalise the 
procedure as far as possible, indication has been 
made, in bare outline. of the means of feeding and 
extracting information to and from the central 
units. Fuller details will be published subsequently 
in the sections dealing with this equipment 
Information presented in this instalment of the 
survey will be useful as an indication of what can 
be done in the way of computation— in terms of 
volume, speed, versatility and storage capacity 
Later instalments will show the various ways in 
which data can be prepared. transmitted auto- 
matically from place to place. and fed into the 
central units: the forms in which it can emerge 
after processing (and the equipment concerned in 
these functions), machinery for dealing with the 
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vast amounts of paper thus produced, and storage 
equipment for accessories. Working thus, from 
the centre outwards, makes more sense than listing 
the means of feeding information to entities as yet 
undescribed 


Some Notes on Specifications 

The following brief notes help to clarify the form 
of the survey. 

1. Computers not now in production (though 
often still in active use) are not reviewed separately 
but are mentioned in descriptions of their suc- 
Cessors 

2. In most cases, no mention has been made of 
the control console of the machine, or methods for 
automatic checking of computations. Though 


31 








both these aspects are important, they have 
necessarily been omitted for the sake of brevity. 

3. Size classification ts, almost without 
exception, that given by the manufacturer. Since 
it is virtually impossible to draw an arbitrary line 
where size is concerned, one person’s estimate 1s 
as good as another's. It ts, therefore, least contro- 
versial to use the maker's classification. 

4. In some instances, magnetic tape may be 
used only for storage and ts accessible only through 
the computing unit. In others, it may be used for 
off-line input and output through use of reading 
and writing units with direct communication to 
tape. For this reason, and because we wished to 
preserve a uniform format in specifications, the 
blanket heading * input output external storage ~ 
is employed 

5S. Delivery, in some cases, has been quoted as 
within a specific period; in others the term * as 
required ts used. ‘As required ~ means that the 
computer will be available within the time required 
for preparation tor its arrival. Use of this term 
does not imply a longer waiting period than when 
an exact date ts given. 


What the Figures Mean 

Considered in a vacuum, an electronic data 
system ts nonsense. Statistics and 
specifications only begin to take on a significant 
meaning. when considered vis-a-vis actual work 
requirements 

An arithmetic speed of ¥ microseconds, con- 
sidered out of context, means nothing. The 
context, in this case, is not only how many calcula- 
tions are required in any Operation the user intends 
to perform on the computer. but — equally impor- 
tant the machine's internal * housekeeping * 
arrangements 

To illustrate the last point, here ts an example 
based on one of the computers reviewed below 
Ihe machine's input is punched cards, passed at a 
speed of 450 per minute. A card ts read every 
133 milliseconds. Of this time, 3.4 milliseconds 
(2.55 percent) ts used by the central computing 
unit to control the card; the remaining 97 percent 
is available for useful computation. Similarly. the 
computer's read-punch (input-output) unit: reads 
and punches a card every 400 milliseconds. Ot 
this, only 3.4 milliseconds (O.88 percent of time) ts 
needed for control purposes. 

Thus, if both units are handling cards at 
maximum speed, 96.6 percent (100) minus 2.55 
minus 0.85 96.6 percent) of the card passage time 
is available for effective computation. This we 
will call * payload percent ° of the machine. 

It will readily be seen how important this figure 
can be. The payload percentage of any particular 
system can only safely be established in conjunction 
with the manufacturer. But it is one of the more 
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important tools for assessing relative merits of 
different systems. 

Another aspect of * housekeeping” ts the ver- 
satility of the computer in controlling peripheral 
equipment. For a user who wishes to employ 
several input-output units simultaneously, it could 
be disastrous if the computer were incapable of 
fast switching and independent control of the 
various units; or had an inadequate buffering 
system with the result that computation was held 
up by data * queuing’ in store for release to the 
comparatively slow electro-mechanical output 
units 

The practical value of storage capacities only 
becomes apparent when these are considered in 
relation to other capacities in the machine; and 
when some estimate ts made of factors like the 
amount of information which could usefully be 
kept on an electronic file; the speed with which 
details must be located; and the ease with which 
they can be extracted in a form useful to the execu- 
tive 

* Time-sharing * ts a concept as yet little explored, 
though provided for in many of the new computers 
But it may be highly relevant in forward planning 
A system, for example, might begin by working on 
clerical procedures. Later, it might be required 
to include mathematical work for the research 
department. Two applications of this kind, one 
requiring voluminous input and output, the other 
relying chiefly on much computation, could very 
well complement each other in a_ time-sharing 
machine 

Both operations could be performed simul- 
taneously in far less time than it would take to 
work both programs separately. And most com- 
puters are designed in such a way that the * house- 
keeping ° of time-sharing need not be incorporated 
into the program, the computer automatically 
looking after this. (An article on time-sharing 
appears on page 16 of this issue.) 

Programming procedure is another relevant 
consideration when choosing a computer. Many 
machines now can themselves do part of the pro- 
gramming, thus reducing the load on highly 
qualified mathematicians. These * autocode’ 
procedures do not necessarily offer the most 
efficient way of using the computer. But where 
there 1s computing time to spare. and or skilled 
programmers are in short supply, autocodes can 
be a great help 


Large and Medium size Computers 


1010 (Maker Associated Electrical Industries Ltd) 

Size: Medium to large 

Price: Typical starting price, £170,000 

{pplications: All data’ processing in business and 
industry 

Delivery: As required. 
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7XTREMELY fast, 1010 handles data at a speed 
of over 500,000 characters per second. Compact 

(it is completely transistorised), capable of utilising up 
to 32 peripherical units of any make, flexible in applica- 
tion, it is nevertheless not expensive 

Time-sharing facilities are an intrinsic part of 1010's 
design. A system known as ‘data scanning’ permits 
all the peripheral units to operate simultaneously; 
a special sequence of machine = instructions—-the 
‘program switch’ 
the program control unit between a number of stored 
programs. There is therefore no necessity for dove- 
tailing when writing programs 

Another function of the program switch is to allow 
interruption and interrogation, whereby urgent work 
can be given priority over any current program(s) 
When the rush matter has been dealt with, the com- 
puter automatically ‘finds its place’ in the temporarily 
abandoned programs and completes them in_ the 
normal way 

Plug-and-socket connections, suitable for any type 
of equipment, are used for peripheral units. Data 
are passed in a standard format of one word at a time. 
Thus, an initial installation using only six to eight 
input-output units may, at any time, be extended 
by adding others with their associated controls. This 
system will also permit replacement of equipment which 
may, eventually, become obsolete by the most up to 
date available 

SPECTEICATIONS 

Arithmetic Speeds: 
Addition and Subtraction: 20 microseconds 
Multiplication: 160 microseconds 
Division: 260 microseconds 
Internal Storage: 
Immediate access ferrite core 
44-binary-digit words 
Cycle time 10 microsec 
Magnetic drum. 8,192 x 44-binary-digit) words 
Transfer time, 20 milliseconds for 32-word block 
input Output External Storage: 
Input 


2048 or 4.096 x 


Access time: 3.5 microseconds 


- 


High speed paper tape reader for 5, 6, 7 & 8 

channel tape Up to 1,000) characters per 

second 

High-speed card reader for all 80-column cards 

Card-by-card speed 340 per minute: continuous 

400 per minute 

Output: High-speed paper tape punch. 300 characters 
per second; for 5, 6 and 7 or 5, 6, 7 and & 
channel tape 
\ppropriate types of card punches 
Samastronic line printer 300 x 140-character 
lines per minute 
Xeronic line printer. 5.000 lines per minute on 
paper up to 26 inches wide 

Storage: Decca Twin-Tape magnetic tape units, each 
with 2 independent decks each with read-write 
facihties. Capacity 10,000 blocks x 32 words 
of 44 binary digits each per 2,400 feet of tape 
Ampex tape decks. Capacity 30,000 blocks per 
second 

Maximum number of input output units: 32, including 

magnetic tape 


205 (Makers 

Size: Medium 

Price: Comprehensive commercial system about 
£180,000 

ipplications: Commercial and technical--eg. instal- 

ment loan accounting, utility billing; linear program- 

ming, engineering, aircraft construction 

Deliverv: 6 months 


Burroughs Adding Machine Ltd) 
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automatically shares the time of 


HOUGH described by the makers as a medium- 
size system, the 205 has many characteristics 
found in large installations. These include: maximum 
flexibility in choice and use of input-output media; 
internal storage of 40,800 digits; independent simul- 
taneous operation of peripheral units—-which permits 
time-sharing on programs; fixed or floating point 
arithmetic (the latter an optional facility). 

A comprehensive 205 system consists of four com- 
ponents: central computer; basic input-output, using 
paper tape input, paper tape and typewriter output; 
a Cardatron-controlled input-output system using 
punched card input and punched cards or on-line 
tabulator output; and a comprehensive magnetic tape 
system. 

The Cardatron system comprises a control unit 
which handles up to seven input-output equipments 
using standard 80-column cards and all capable of 
working simultaneously The system, by incorporat- 
ing its own extensive editing and buffering equipment, 
effectively speeds computer operation by looking after 
a large part of the ‘housekeeping’ associated with its 
functioning 

Two types of magnetic tape store are available 
single reel or Datafile (large capacity bin-type units). 
Respective capacities are 400,000 and 2,000,000 words 
per unit A maximum of 10 of either type may be 
used, the entire group being, in each case, controlled 
by a single unit 

Autocode program procedures may be used for the 
205, and a large program library is available 


SPECIFICATIONS 

Arithmetic Speeds: 

Addition and Subtraction: | millisecond 

Multiplication & Division: Average 9.3 milliseconds 

Internal Storage: 

Magnetic drum: 4,000 x 1|0-digit-and-sign words. 

Quick-access loops: 80 words Access time to main 

memory, 8.5 milliseconds; to quick-access, 850 micro- 

seconds 

input Output External Storage: 

Input: One 6-channel paper tape reader; 
characters per second 
One Cardatron unit controlling up to 7 punched 
card input-output stations. Completely buffered; 
6 format bands on each unit for editing. Reading 
speed 300 x 80-column cards per minute. 
Keyboard, for supervisory control. 

Output: One 6-channel paper tape punch; 60 characters 
per second 
Punched cards (see Cardatron above). Five 
format bands on each unit for editing. Punching 
speed 100 x 80-column cards per minute. 
Line printer, completely buffered, hooked 
directly to any output station. Five format 
bands on each unit for editing. Speed 150 x 
120-character lines per minute 
Supervisory printer—-modified Flexowriter. 10 
characters per second 

Storage: Tape storage unit--reel storage. 2,500 feet 
per reel, 2 lanes per tape. Capacity 400,000 
words per tape 
Datafile——bin tape storage 
each. 2 lanes per tape 
words per Datafile 
Speeds for both: 60 inches per second; density 
100 digits per inch per lane 

Maximum number of input/output units: One each 
paper tape input and output; one Cardatron 
unit; One magnetic tape control (10 single-unit 
or Datafile units) 


speed 540 


50 tapes, 250 feet 
Capacity 2,000,000 
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220. -(Makers— Burroughs Adding Machine Ltd) 

Size: | arge Price. £300,000 to £600,000 
Applications: Commercial data processing of all kinds; 
all types of scientific and industrial calculation 
Delivery: 6 months 


COMPREHENSIVE 220 system comprises the 
following five components: central computer; 
basic input-output system using paper tape input 
paper tape or typewriter output; a Cardatron input- 
output system (see description of Burroughs 205); 
comprehensive magnetic tape system; high-speed 
Dataprinter, for use on- or off-line and incorporating 
facilities for its own editing, interrogation, tape merging, 
and independent storage of static details. Future 
developments are likely also to permit direct linkage 
of the 220 system with equipment working with mag 
netic ink encoded documents 
As in the 205 system, there ts a choice of two types 
of magnetic tape unit. Very flexible, the magnetic 
tupe systems characterisucs include: use of blocks 
varying freely in length between 10 and 100 words 
use of two types of command. ‘search’, bi-directional 
and optionally limited to a partial word field, and 
‘scan’ uni-directional and also with) partial-word 
field operation The scan system may be used, tor 
example, to extract from magnetic tape all records 
with a particular condition in common, say a credit 
balance 
The completely transistorised Dataprinter system 
consists of two main components  storage-control 
umt and high-speed printer The latter works at 
speeds varying from a maximum of 1,500 lines per 
minute for numere and 1,250 for alpha-numeric 
details Other Dataprinting characteristics include 
two-tape merging facilities, selective printing trom 
tape (information on tape can be compared with 
pre-set controls and only pre-selected details printed): 
side-by-side print-out of two forms similar in format 
but with differing data; complete automatic error 
check 
SPECIEICATIONS 
Arithmetic Speeds: 
Addition and Subtraction: | 
Multiplication & Division 
Internal Storage: 
ferrite core store; 2,000 to 
10 microseconds 
loput Output External Storage: 
Input: Up to 10 paper tape readers: 7-channel code 
1,000 characters per second 
Punched cards— Cardatron unit controlling up 
to 7 punched card input-output stations 
Complete buffering. Six format bands on each 
input unit for editing. Read speed 240 x 
80-column cards per minute 
Keyboard, fcr supervisory control 
Output: Up to 10 paper tape punches 
code; 60 characters per s cond 
Cardatron unit (see input). Five format bands 
on each outout unt for editing. Punch speed 
100 x 80-column cards per minute 
Line printer, completely butfered, hooked direct 
to any output station. Five format bands on 
each unit for editing. Speed 150° lines per 
minute 
Dataprinter high speed printer, fed by magnetic 
tape, usable on- or off-line. Print speed up 
to 1,250 x 120-alpha-numeric lines per minute 
Up to Tl supervisory printers, 10) characters 
per second 
Ine magnetic tape control unit to hon ile up 


microseconds 
A .crage, 2 milliseconds 


0.000) words Access, 


7-channel 


Storuge 


M4 


to 10 of either type of storage unit: (1) Reel 
umit, 3,500 feet per reel, 2 lanes per tape, 6 
channels per lane; variable block length, 10 to 
100 words, density 208 digits per lane 
120 inches per second; capacity 
1,376,000) words. (2) Datatile bin 
SO tapes of 250 feet each per bin 
characteristics as for (1) above 
4,650,000 words per Datatile 

Maximum number of input output units: See individual 
entries 


speed 
per reel 
storage 

Other 
Capacity 


Visible Record Computer (Maker 
Machine Ltd) 


Size: Medium Price 


Burroughs Adding 


About £100,000 (complete 
system) 
Banking, hire purchase and tinancial 
accounting, building society and savings bank account 
ing. 
Delivers 


ipplications 


birst deliveries 1962 


} IGHLY speciahsed, the Visible Record Computer 

is designed for use with a complete system for 
handling documents encoded with magnetic ink. It 
provides an entirely automatic method of reading 
collating and entering information on 
ledger cards 

Ihe system has four components. magnetic ink 
document sorter-reader, ledger processor: arithmetic, 
storage and control umit; control console 

The document sorter, which can also be used inde 
pendently, is directly linked to the computer to teed 
in details read electronically (via magnetic ink) from 
written documents. The ledger processor combines 
output and main memory functions. Output ts 
channelled direct to conventional ledger cards which 
themselves possess a storage device (inbuilt magnet 
strips) containing up to seven words of data and 
control instructions. These cards are kept in account 


individual 


number order, fed automatically to the computer 
where their store contents are read and acted upon, 


new information entered 
automatically 

Central computer ts an arithmetic unit which operates 
in decimal or directly in sterling; has a quick-access 
core store of up to 100 words of 12 digits each; can 
use up to 12 program drums fitted with punched mylar 
tapes contaming, between them, 2,520) program 
steps 

In addition to the normal controls, the control 
console embodies a manual keyboard 


Inactive cards are skipped 


SPECTEICATIONS 
Arithmetic Speeds: 
Addition and Subtraction: & milliseconds 
Multiplication: & milliseconds plus twice the sum of 

the multiplier digits 
Division: Not given. 
Internal Storage: 
Magnetic core 
sign each 
Removable mylar program tapes, up to a total of 12 
Maximum program steps 2,520 
Input Output External Storage: 
Input: Burroughs B.1OL sorter-reader. Speed, depen 
dent on computer program, up to 1,560 docu 
ments per minute 
Ledger cards, automatically fed and selected 
Speed governed by computer up to a maximum 
of 200 cards per minute for inactive cards 
Ledger cards manual feeding 

160-column line printer, for journal! printing 


| 
ney 


Up to 100 words of 12 digits and a 


Output 
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Speed [80 lines per 


ch of one or two independent sheets 


minute ( p to 4 COpies 
dger cards automatically stacked in magazine 
ry ancillary hopper 


Storage: Magnetic stripes on individual ledger cards 


Capacity up to 84 digits of data and control 
information 
Maximum number of input output units: A! listed 


uboy 


GAMMA 60 
Ltd) 

Size ith Price 
ipplication Large-scale commercial data processing 

all kinds 


Preci ¢ date not quoted 


Maker Dx u Ru Bull Machin 


£450,000 to £1000 000 


projects technical and 


Deliver 
response to specie cnquiric 


[)' SIGNED for tu 
ind flexible vs 


Pre 


cientihe prodiems 


details zg 


proces everal comm 
System controlled by a ut know! program 
distributor which allow work to proceed simul 
tauncously on different al of the same Propramd as 
is permitting concur! running of two or more 
program Phe number r mput Output unit 
which may be employed for practical purposes, 
unlimited: all can k at once he very) high 
peeds are achieved 
Input may come from punched cards, punched tape 
or direct from magnetic tape; output may be via the 
ame Kinds of media and by high-speed printer everal 
of which may, if required, work simultaneously 
Gamma 60 embodies a unit known as the ‘data 
translator This edits inzoming details 
language, re-translates this (alter) processing) for 
output, edits data for the printer to give correct format, 
etc, and edits data used in the arithmetic unit to ensure 


into machine 


economical use of storage space 

Internal storage ts by magnetic core with capacity 
varying from 16,384 to 131,072 alpha-numeric charac 
ters; access time is Il microseconds The magnetic 
drum, with average access time of 10 milliseconds, gives 
storage for an additional 102,400) alpha-numeric 
characters Any number of magnetic tape storage 
units may also be added 


SPECIFICATIONS 

Arithmetic Speeds: 

Addition and Subtraction: 100 microseconds 

Multiplication: 300 microseconds 

Division: 600 microseconds 

Inernal Storage: 

Magnetic cores; 16,384 to 131,072) alpha-numeric 

characters Access time 10 microseconds 

Magnetic drum; 102,400 alpha-numeric characters 

Average access time 11 milliseconds 

Input Output External Storage: 

Input: Punched card reader; 300 cards per minute 
Punched tape reader (5- or &-channel); 300 
characters per second 

Output: Card reader-punch; 300 cards per minute 
Paper tape punch; 25 characters per second 
Character printer; 300 x 120-character lines per 
minute 

Storage: Magnetic tape units; 3,300 feet long 
city 10,800,000 decimal digit or 200,000 alpha- 
numene characters each unit Transter speed 
2? $00 decimal digits or 15,000 alpha-numeric 
characters per Speed 


Capa 


econd 


S inches per 


ccond 


Maximum number of input output units: Unlimited 


SEPTEMBER 1960 


503 (Makers 
Size: Medium 
ippli ations 


Elliott Bros (London) Ltd) 
Price: £100,000 upwards 
Industrial, scientific and general mathe- 
matical work involving large volumes of computation 
Delivery: First production model, January 1962. 


[ E TAILS given here are based on preliminary 
information which, presumably, might be modified 
later 

Aim has been to reduce costs while giving high 
working speeds. Transistorised, and therefore small 
in size, S03 has a simple design. Costs have been 
reduced further by using a program code developed for 
previous machines (the National-Ellott 803, for 
cxumple) 

Arithmetic, which is very fast, may be done in fixed 
or floating pomt notation There is a single level 
very fast access store for all instructions and data 
Pnorty processing system ensures that arithmetic and 
input-output units always Operate at full speed. 

Since it 1s anticipated that 503 will be used in control 
applications, provision is made for attaching hundreds, 
or even thousands, of input-output devices direct to 
the computer Also, a net the maker's 803 com- 
puters can be electrically connected to the $03 which 
Mill act as a centra: processing unit 

Other input-output devices include: paper tape and 
card readers and punches; high-speed printers 

SPECIFICATIONS 
Arithmetic Speeds: 
Addition and Subtraction: bloating pot, & to 15 
mucroseconds,; fixed point & microseconds 
Mulupication: Floating point 1S to 25 micoseconds; 
fixed point 18 to 28 microseconds 
Division: Bloating point 25 roseconds, fixed point 

28 microseconds 

Internal Storage: 

Immediate access Magnetic ce 

or 8,192 words; additional blocks 
be added Access time 4 mic! 
Input Output External Storage: 
Input: 7-track paper tape reades 
second 

Punched card reader; 400 cards per minute. 
Process inputs through commutator switches 
and analogue-to-digital converters 

7-track paper tape punch; 100 characters per 
second 
Card punch, 100 cards per minute 
Line printer; 900 lines per minute 
Digital displays and on-line printers. 

Process outputs 

Storage: Magnetic tape units 
bits per second 
block) 

Maximum number of input output units and magnetic 
tape storage units: Unlimited 


Basic capacity 4,096 
of 4,096 words can 
seconds 


1,000 characters per 


Output 


Transfer rate 270,000 
(11.4 milliseconds per 64-word 


EMIDEC 11000 (Maker— EMI Electronics Ltd) 
Size: Medium Price: £100,000 to £300,000 
(pplications: Commercial data processing—eg. hire 
purchase and credit sales accounting, stock and pro- 
duction control, payroll, labour costing 
Delivery: As required 

YMALLER of the two Emidee systems, the 1100 ts 
b no less versatile. Fully extended, it can reach 
medium size; but is constructed in such a way that a 
small beginning can be made 

Basic installation may comprise only four pieces 
control console, central computing unit, card punch, 
To these may be added, step by step o1 
on bloc up to four magnetic drum stores, magnetic 


ird reader 


3S 





The Bull 800 DP Series 


(a fully synchronised unit system) 


flexible, fast 


and expandable 
Basic Elements Basic Speeds | om) 


*Card Reade 300 cards per min, 
*Card Reader Punch 300 cards per min. 
* Arithmetic Unit (x + +—) 3800 eycles per min 
*Printer 300 lines per min 


*Programme Unit 

All theelementsarelinked through 
the programme unit which co 
ordinates the whole system and 
enables — parallel processing of 
data 

Input output speeds may be 


doubled by the addition of further 
tints 


A second programme unit can be 
attached, increasing programme 


possibilities and enabling even 
further expansion of input output 
units 

The 300 DP Series will expand 
into an electronic system with the 
incorporation of one or more of 
the following units, as required : 


*Camma 300 Computer 
*Magnetic Drum Extension 
*Nulti-Seclector 

and Magnetic Tape Units 


The Gamma 300 Computer with 
Drum will bring to the system the 
idvantages of even faster arith 
rnetic units. together with storage 
foup to 2iWHK) decimal digits 
Should greater capacity be needed 
up to eight magnetic tape units 
can be added 

An integrated system is main 
tained with the addition of each 
unit te suit requirements Here 








then is Data Processing Equip 
ment with the widest possible 
range of expansion which will-be 
iho oasset to every organisation 
with data processing problems 


he first onder has been place DE LA RUE 


for a large installation which is 


due to be delivered in the early BOLL MACHINES LIMITED 


\utumn of 1O61 114/118 Southampton Row © London W.C.1 
Telephone: Cl Anecery 5725 


avr 
AL TOMATIC DALLA PROCESSING 





tape decks and a line printer. Paper tape equipment 
may be used in addition, or as an alternative, to card 
punches and readers. Each piece of peripheral equip- 
ment, of which a total of 16 can be used (including 
magnetic tape) in any combination, has its own built-in 
buffer store. Additions can therefore be made without 
modifications to the computing unit. 

Emidec 1100 is completely transistorised. Designed 
specifically for commercial use, it has facilities for 
simultaneous input, Output and computation; uses a 
program code designed with an eye to business appli- 
cations; and has a control desk which has been simpli- 
fied as far as possible. 

The arithmetic unit operates in the parallel mode 
in fixed point arithmetic. Internal storage is an 
immediate-access magnetic core. A_ backing store 
of 4,996 words on magnetic cores can also be added 
where rapid drum transfer times are important. 


SPECIFICATIONS 

Arithmetic Speeds: 

Addition and Subtraction: 140 and 150 microseconds, 

respectively. 

Multiplication: 1260 microseconds 

Division: 1440 microseconds 

Internal Storage: 

Magnetic core. 1,024 x 36-binary-digit words 

Input/Output/External Storage: 

Input: Paper tape reader for 5, 6, 7 or 8 channel tape. 
300 characters per second; 24-character buffer 
store. 

Punched card reader. 400 x 80- or 65-column 
cards per minute; 198-character buffer store. 
Reader can be used on- or off-line 

‘Fred’ electronic reader Speed dictated by 
mechanical equipment associated with it. 

Output: Tape punch for 5, 6 or 7 hole tape. 33 or 
300 characters per second, according to model. 
(Page printing interpreter can be hooked to 
either.) 99-character buffer store. 

Card punch. 100 cards per minute; 198-character 
buffer store. 

Line printers 300 or 3000 lines per minute 
according to model. Former has 198-character 
buffer store and can be used on- or off-line. 

Storage: Up to 4 magnetic drums, total capacity 
8,192 to 65,536 x 36-binary-digit words. Backing 
store of 4,096 words on magnetic cores can be 
added where fast transfer times are important. 

Maximum number of input/output units: Up to 16, 
including magnetic tape units. 


EMIDEC 2400—(Maker—EMI Electronics Ltd) 

Size: Medium to large Price: £250,000 to £750,000 
Applications: Commercial data processing—eg. order 
processing and stores control, payroll, management 
statistics, including sales forecasting 

Delivery: As required. 


ONSIDERABLY faster than the Emidec 1100 

the 2400 also has facilities for using nearly twice 

as many peripheral units. All-transistorised, it is 

designed on the unit system, fe. additional input, output 

and storage equipments can be attached without 
modification of the central computer. 

All peripheral units (and the processor) are designed 
to operate from high-speed magnetic tape. Under a 
master control plan, all units in the system operate 
independently, information being exchanged by tape- 
switching This operation, during time-shared pro- 
grams, is incorporated into the master program; but 
on other occasions, switching may be carried out 
manually through the control desk 
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An interesting feature of the 2400 system is the 
provision made for entering data direct from a type- 
writer keyboard to magnetic tape. A network of up 
to 112 off-line keyboards can be used. These incor- 
porate self-checking and error-correction features. 
The equipment has an independent power supply. 

Basic internal storage is fast random access ferrite 
cores with a capacity of 4,096 words which can be 
extended to a total of 16,384 words. 

An autocode program system can be used. 


SPECIFICATIONS 

Arithmetic Speeds: 

Addition and Subtraction: 25 microseconds 

Multiplication: 110 microseconds 

Division: 300 microseconds 

Internal Storage: 

Magnetic core in stages of 4,096 x 36-bit words to a 

total of 16,384 words. Core store buffer 2 x 35-bit 

words. Up to 4 buffers can be used in each installa- 
tion. 

High-speed diode-capacitor. 64 x 36-bit words. 

Input/Output/External Storage: 

Input: Up to 112 typewriter keyboards to magnetic 
tape (off-line) 

5 or 7 hole tape reader, 300 characters per second 
Punched card reader, 300 x 80- or 65-column 
cards per minute 

Magnetic tape (see storage below) 

Output: Paper tape punch. 30 characters per second. 
Card punch. i00 x 80- or 65-column cards 
per minute 
Line printers 300 or 3,000 lines per minute, 
according to model. (Former can be used 
off-line.) 

Magnetic tape (see storage below) 

Storage: Fast stop-start magnetic tape | inch wide, 
2,400 feet long. Six data tracks, 4 check tracks, 
2 timing tracks per channel; 2 channels per 
tape. Transport speed, 200 characters per 
second. Read-write speed 20,000 characters 
per second. Capacity 5,000,000 alpha-numeric 
characters per reel 

Maximum number of input output units: Up to 30, 
excluding tape and off-line typewriter keyboards. 


DEUCE I, If, HA—(Maker—English Electric Ltd) 
Size: Medium. Prices; Mark 1: £45,000 upwards. 
Mark II: £50,000 upwards. 
Mark IIA: £60,000 upwards. 
Applications: Mark 1: chiefly scientific problems, and 
some commercial data processing. Mark II, IIA: 
small and medium size commercial data processing, 
scientific and technical problems. 
Delivery: As required. 


EUCE was originally designed purely for scientific 


applications. Then, realising the need for wider 
scope, the makers introduced the Mark I. This, 
though primarily still for scientific use, can read and 
punch 64 columns of 80-column cards. This develop- 
ment virtually doubled input and output speeds of the 
original machine. A further concession to data 
processing users was the opportunity to fit magnetic 
tape storage units 
In the Mark II, heavier emphasis was placed on 
commercial work. This computer has a combined 
input-output unit, completely buffered, which reads 
and punches all columns of 80-column cards. Magnetic 
tupe storage is standard 
Distinguishing feature of Mark IIA is the increased 
capacity of the high-speed storage—-50 percent higher 
than that of the Mark Il. Otherwise, the machine 
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philosophy of the Stantec-Zebra Computer, has 2 > 
these facilities: Ig | a COl ! } pu er 


1 Fast Multiplication 


2 Increase of available 1.A.S. and mair 


location 


ee U2 a ae a 


4 Magnetic tape input and output and as acking 
store 


Punch card input/output 


A complete medium size data processing 
system of extreme flexibility at reasonable 


aa STC is Britain's biggest 
eo. Pa 


exporter of digital computers 
AE LS LE RS 
SS ae 
PASE ree 


SYSTEMS 
Registered Office Connaught House, Aldwych, London, W.C.2 


Grove 


( aecrome | Standard Telephones and Cables Limited 


INFORMATION PROCESSING DIVISION: CORPORATION ROAD NEWPORT MON. 





AL TOMATIC DATA PROCESSING 





is the same as Mark II This larger quick access 
store Means that programs and data may be used in 
larger blocks, with the effect that less reference is 
needed to backing store 

Arithmetic unit of all Deuce computers works in 
fixed-point notation, though floating-point sub-routines 
are available. One single and one double length 
accumulator are provided; the latter may be used as 
two halves 

Programming system of the Deuces ts said to be so 
simple that much of the work can be done by juniors 
Program input ts in binary form on punched cards 

In addition to the fast access store, there is a backing 
store comprising a single magnetic drum. A second 
drum may be added. Magnetic tape decks are mounted 
In pairs: up to four pairs may be used with any model 

SPLCIFICATIONS 

Arithmetic Speeds (for all three machines) 
Addition and Subtraction: 32 microseconds 
Multiplication & Division: 2 milliseconds 


Mark I 

Internal Storage: 

Quick access mercury delay lines Total capacity 

402 x 32-digit words Access ume 16 to 496 micro- 

seconds 

Magnetic drum 

added if required 

Input Output External Storage: 

Input: 80-column punched card reader, utilising 64 

columns. 200 cards per minute 

(Optional) High-speed paper tape reader; 450 

or 850 characters per second 

80-column card punch, utilising 64 columns; 

147 alpha-numerical characters per second 

(Optional) High-speed paper tape punch (speed 

not given) 

Storage 
console. Total up to 4 twin units 
Maximum number of input/output units: | 
1 output; up to 4 twin magnetic tape units 
Mark Il 

Internal Storage: (see Mark 1) 

Input Output External Storage: 

Input: Card punch-reader using all columns of 80- 
column cards. Speed with input-output operat- 
ing synchronously, 100 cards per minute; when 
operating independently, 200 input, 100 output 
per minute 
Paper tape reader for 5, 6, 
(if 8 channel used, only 7 
ters per second 

Output: Card reader-punch (see input) 

Storage: (See Mark 1) 

Maximum number of input output units: (see Mark |) 

Mark IIA 


8,192 words: second drum may be 


Output 


Magnetic tape, housed in pairs on single 


input, 


= 


or 8 channel tape 
are read); 850 charac- 


Internal Storage: 
Mercury delay lines 


Total capacity 626 x 32-digit 
words 


Access time 16-496 microseconds. 
One or two magnetic drums; 8,192 words each. 
Remaining details as for Mark Il 


KDP 10—(Makers—English Electric Ltd) 

Size: Medium to large. Price: £180,000 to £600,000 
{pplications: All forms of commercial data processing 
Delivery: 18 months 


ONSIDERABLY more versatile and flexible than 
any of the Deuce computers, and newer, KDP 10 

has, from the first, been intended for commercial data 
processing. While Deuce machines are essentially 
computers, KDP 10 is a fully integrated system. 
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Unlike the Deuces, KDP 10 is fully transistorised; is 

also considerably more powerful. 

Components include: program control unit, con- 
taining arithmetic and control elements; random access 
high-speed magnetic core store; control console; tape 
selection/ buffer unit controlling up to eight magnetic 
tape units; paper tape reader; on-line monitor printer 
(tape-punching electric typewriter); high-speed printer. 

Up to 62 magnetic tape stations may be used, each 
group of eight under its own controller. In addition, 
off-line card-to-magnetic-tape and magnetic-tape-to- 
card converters (respective speeds, 400 and 150 cards 
per minute) may be used. An electronic editing unit, 
which allows editing to be done by the converter, may 
be employed 

Basic capacity of the magnetic core store is 16,384 
alpha-numeric characters; this may be expanded 
(without change to the basic system) to a maximum 
of 262,144 characters. Each character location 1s 
individually addressable 

The high-speed printer has an on-line speed of 690 
lines per minute. The same unit, with an electronic 
control unit and tape unit, may be used off-line, when 
jt can achieve 900 lines per minute 

SPECIFICATIONS 

Arithmetic Speeds: Not given 

Internal Storage: 

High-speed random access mugnetic core; in increments 

of 16.384 characters to maximum of 262,144. One 

character or 4 in parallel can be addressed in I$ micro- 
seconds. 

Input Output External Storage: 

Input: Paper tape reader (7-channel); 1,000 characters 

per second 

Punched cards, used with off-line card-to- 

magnetic-tape converter: reading speed 400 per 

minute 

Line printer; 600 x 120-character lines per 
minute on-line; off-line, with control unit and 
magnetic tape unit, 900 lines per minute. 
Punched cards, used with off-line magnetic- 
tape-to-card converter; 150 cards per minute. 
Monitor printer, 10 characters per second; 
simultaneously punches 7-hole paper tape. 
Storage: Up to 62 magnetic tape units in groups of 8 

with controller. Read-write time 33,333 charac- 
ters per second. 

Maximum number of input output units: On line: one 
paper tape punch, one monitor printer, one 
high-speed printer. Up to 62 tape units. 

KDF 9—( Maker-——English Electric Ltd) 

Size: Medium to large. Price: Probably £125,000 

upwards. 


Output 


Delivery: Probably 2 years 

Applications: Medium-to-large commercial data pro- 
cessing work; medium-size scientific and technical 
problems 


A? the KDF 9 system has only very recently been 

announced, no precise specifications are available 
Details given here are compiled on advance informa- 
tion which may, presumably, be modified later. 

Salient features include: very high-speed operation; 
extreme simplicity of programming and ease of trans- 
lation from any pseudocode; wide range of fast and 
flexible peripheral units employing all standard media; 
optional automatic time-sharing; expansible high-speed 
store in units of 4,096 words up to 32,768 words of 48 
binary digits. The system Will be entirely transistor- 
ised. 

For practical purposes, there will be no limit to 
the number of peripheral devices which can be con- 
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nected to the system. The number of electro-mechani- 
cal units which can operate together is unrestricted; 
up to eight tape units will work simultaneously. 

Typical operating speeds are: 1 microsecond for 
fixed-point addition; 5 to 14 microseconds for multi- 
plication; a maximum of 4 microseconds (48 binary 
places) for shifts. Various features in design combine 
to make operating speed even faster than appear 
from these figures, the makers say. 


PERSEUS—( Maker—Ferranti Ltd) 

Size: Large Price: About £250,000 
Applications: All types of commercial work; ‘industrial 
mathematics’ such as those used in operational research 
Delivery: As required. 


S Perseus is a valve computer, it seems probable 

that in the near future it will be superseded by 
later Ferranti systems. A large computer, it was 
designed specifically for commercial use, but the 
makers envisaged a need for industrial mathematical 
applications by the same users. Programs for a single 
installation may therefore include both these types of 
work, 

Perseus accepts punched card or paper tape input: 
but output is restricted to a line andor character 
printer(s). External storage comprises up to 16 
magnetic tape units. 


SPECIFICATIONS 
Arithmetic Speeds: 
Addition and Subtraction: 234 microseconds. 
Multiplication and Division: Autonomous—carried 
out simultaneously with other operations. 
Internal Storage: 
Nickel delay lines. Total capacity 32 blocks x 32 x 
72-binary-digit words. 


At the Business Efficiency Exhibition see and hear 
the new automatic telephone answering machine 
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Input Output External Storage: 

Input: Paper tape readers for 5 and/or 7-hole tape 
200 characters per second. 
65- or 80-column card reader. 
minute 

Output: Samstronic line printer. 
lines per minute. 
Teleprinter. 10 characters per second. 

Storage: Up to 16 magnetic tape units grouped in 
fours, each group with one control which 
contains a buffer. Tape 4 inch wide in multiples 
of 600 foot-lengths to maximum of 3,000 feet 
Capacity 2,380,800 alpha-numeric characters 
each full reel. Rewind time 4 minutes. 

Maximum number of input/output units: Input: 2 tape 
or | card reader. Output: | or more line 
printers or teleprinters. 


300 cards per 


300 x 140-character 





In this section of the Survey 
devoted to large and medium size 
computers, machines are described 
in the alphabetical order of their 
makers. So relevant machines of 
Ferranti, IBM, ICT, Leo, 
National-Elliott, Remington Rand 
and Standard Telephones will be 
reviewed next month when this 
section will be continued. 











Also—now available from the USA 
Universal's Keytronic 

Puts large scale paper sorting 

on an automatic basis 


Cummins Data Processing Equipment 
Carditioner 

Uncrumples punched cards — 

takes snags out of stores, time 

clock and similar applications 

(See ADP April number) 

Perf-0-Data 

Bank and Hire Purchase ‘source data’ 
made legible both to the 

human eye and to ADP equipment 
(See ADP last month) 

K S$ PAUL 

Great Western Trading Estate 
London NW10 

Telephone : 

switchboard ELGar 3751 
Recordacall automatic 
answering ELGar 3680 


AUTOMATIC DATA PROCESSING 





IS TIME-SHARING 
WINNER FOR 


A REAI 
USERS? 


Priority Interrupt 


A second feature of time-sharing is 
the ability for two or more distinct 
jobs to be performed using a * priority 
interrupt’ technique. That is when 
one job is held up because it has to 
wait for data from the drum, or card 
reader or tape unit etc, the machine 
switches to another job. When the 
data for the higher priority job are 
available, the second job is auto- 
matically interrupted, and the com- 
puter continues with the higher 
priority job. But it remembers where 
it was in the second job so that it 
can continue that when the occasion 
arises. While the second job is being 
performed it may itself be affected by 
the hesitation mode time-sharing as 
data from magnetic tape for the first 
job is transferred unit by unit into 
the fast store. 


To illustrate this feature let us 
assume that three separate applica- 
tions are being processed by the com- 
puter—payroll, invoicing and sorting 

all requiring separate files on 
magnetic tape, and the first two 
requiring new data from punched 
cards and output on line-printers. 
The payroll job, which we will 
assume to have top priority, starts, 
but when an order is given that will 
cause the central computer to be idle 
and only concerns the peripheral 
units, the central computer can 
switch to another task. The next one 
in priority may be the invoicing job 
and the computer will continue to 
process this until either (a) the pay- 
roll data are available, when the 
invoicing will be interrupted and the 
payroll resumed or (b) the invoicing 
job has to wait, ie. while printing is 
done, leaving the central computer 
idle, when the lowest priority job, 
sorting, will be processed The 
sorting Operation in its turn may be 
interrupted by data becoming avail- 
able for the payroll or the invoicing 
job. Thus the three jobs are pro- 
cessed intermittantly in a kind of 
perpetual * interruption cha-cha’. If 
of course all three jobs were waiting 
for data no use could be made of the 
central computer—the arithmetic 
unit, the mill, the fast store—and they 
would be ‘idle’. It can be seen, 
though, that if this type of processing 
is possible it could use the computer 
very fully and thus give real savings 
to management 
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continued from page 18 


Parallel Spending 

A system of priorities is essential so 
that the control unit knows which 
jobs to go to next, and the computer 
must be able to remember where it 
has reached in each program. Mach- 
ines like Orion, KDP 10, ICT 1301, 
AEI 1010 and Leo III, can do pro- 
cessing in this way either by built-in 
priorities or special programmed 
priorities. For instance a list of the 


separate programs to be performed, 


with the links to the next instruction 
in each, can be kept in a special part 
of the store in the order of priority 
in which they should be obeyed. At 
any interruption of one program, 
control will jump to this list and test 
each program in turn to see if it is 
possible to proceed with it-—eg. if the 
data transfer which had been origin- 
ated previously was yet finished. The 
program lowest in the list will of 
course have the least opportunity of 
being obeyed since it will be per- 
formed only when all the others are 
waiting. 

The order of priority may be 
determined by the importance of the 
program to the user or by the fact 
that the program uses some piece of 
equipment which must not be kept 
waiting—like a Xeronic printer. 

But are there any snags? There 
may not of course be enough time to 
share—ie. the hesitations for all the 
input/output units that are operating 
might occur so frequently that there 
is no time left for the processing of 
the current program. This will 
depend on the speed of the internal 
machine, the speed of the peripheral 
units, and the number of units in 
operation. 

There is also a cost snag to con- 
sider—the cost of the considerable 
number of peripheral units required 
to run these three jobs at once. For 
instance in the example given the 
requirements might be 

(a) payroll—two tape units, two 

card readers and a printer, 

(b) invoicing—three tape units, a 

card reader, a card punch and 
a printer, 
(c) sorting 


four tape units 

This would mean a total of nine 
tape units, three card readers, two 
line printers and one card punch, and 
probably several tape control units to 
operate several tapes at once, with a 
large fast store to hold the programs 


and data, This is an immense amount 
of equipment and though it may 
mean parallel programming it also 
means parallel spending. It is poss- 
ible that the three jobs could be 
performed much cheaper with less 
auxiliary equipment and still within 
the time available to the user, by 
processing one or two jobs at once. 
We should beware of the intellectual 
attractions of running several jobs at 
once until we have fully costed it. 
The right blend of applications would 
probably be a commercial one and 
scientific one; the former requiring 
much input/output operations and 
relatively little computing, and the 
latter using the central computer 
intensely but little input/output. But 
management will probably find it 
difficult to realise this ideal of run- 
ning two such tasks at once. 


Nothing New? 


Dr Booth (1) has stated that * there 
has been much talk lately about 
** time-sharing *’, a supposedly new 
idea for computers in which they will 
interrogate various priority jobs. In 
fact this has been envisaged for many 
years and involves nothing new. No 
special instructions are really needed 
since all existing computers can be 
programmed to do just this by the 
use of branch instructions and the 
normal input or inputs:” He is 
correct in stating that it is not a new 
idea but the * interruption cha-cha ° 
is certainly helped in practice by the 
built-in features of the newer mach- 
ines. Indicators showing the pro- 
grammer that a certain operation is 
finished, or the automatic break-in 
without the need for any programmer 
action, make the time-sharing easier 
and quicker. On the older, slower 
machines it took so long by program 
to do these things and store the link, 
that there was not enough time left 
to make it worthwhile to share. 

The ICT 1301 represents an inter- 
esting method of time-sharing on 
card input and output, and printer 
output, which does not require 
hesitation features in the hardware 
but makes use of the programmer’s 
skill. This probably means that the 
hardware does not cost so much, 
and the method is possibly more akin 
to the type to which Dr Booth was 
referring. The magnetic tape hesita- 
tion system however is automatic and 
built-in to the hardware, similar to 
the method used in Orion. But card 
and printer devices are far slower 
than magnetic tape units and allow 
time between units of data for action 
by the programmer so that built-in 
facilities are not so necessary. 

The 1301 allows time to be shared 
between card reading and any other 
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programs by giving signals (setting 

s indicators) at various points iu the 
curd eyele which the programmer can 

test and then take appropriate achon 


The card reader operates at 600 


cards a minute giving a single card 
evele of 100 milliseconds. Only 87 
nuthseconds of this cvele are cor 


cerned with the actual photo-clectric 
reading of the SO columns of the 
card: the remaiming 43 milliseconds 
are concerned with moving the card 
from hopper to stacker. This 43 mill 
| seconds, therefore, can be spent 
performing other operations such as 
calculating and printing, as long 
as the program returns to the card 
reader in time to gather the infor 
mation from the next card read by the 
photo clectric cells Moreover ot the 
$7 milliseconds only a small portion 
of the time ts actually spent on dealing 
with the card columns and the rest ts 
avatlable for other operations such as 
calculating or printing The data 
from the card are presented to a 
special register Register C three 
columns ata time. The programmer 
must ensure that) he returns wo 
extract information from Register ¢ 
and check it, before it is over-written 
by the next three columns. Three 
columns are read into Register ¢ 
every 2.07 milliseconds and must be 
Tape Unit, embodying many novel features, is already in cleared from the register within 
about $50) microseconds So the 
programmer must plan to” leave 


Cd = what) other operations are being 
in service with today’s great digital computers, performed and jump back to. the 


card program every two milliseconds 
Note that there ts no automatic 
ransports) have been delivered to leading computer manufacturers break-in of the other program but 





for the next generation of computers the Type 4000 


the advanced stages of development. 


go Type 3000 Computer Magnetic Tape Units (comprising 8o tape 


instead the programmer arranges to 
test a special indicator set by the 
entry of the next three columns into 
Register B, to see tf itis necesgury vet 
to jump to the card program. He 
; Must also remember where he was 
in the interrupted program fe. set the 
link, so that he can return to that 
program. To make sure the indicator 
is NOU Mussed the testing ts performed 
approximately every S00) micro 
seconds, and a control routine pumps 
hike a grass-hopper from one program 
to another 
In older machines, of course, there 
would hardly te time to obey one o1 
two instructions in the interval 
between dealing with one set of 
three columns and the next. But the 


and laboratories : 


LEO COMPUTERS LTD 
NGLISH ELECTRIC CO 
PFERRANTI LID 


RANK PRECISION LTD 





NATIONAL ELLIOTT 


ASSOCIATED ELECTRICAL INDUSTRIES 





ROTHAMSTEAD EXPERIMENTAL STATION 
NATIONAL PHYSICAL LABORATORY 
GOVERNMENT LABORATORIES 


INTERNATIONAL COMPUTERS AND TABULATORS 


UNIVERSITY MATHEMATICAL LAB., CAMBRIDGI Type 3000 1301 is a megacyele machine with an 
add time of only 21 microseconds and 
can carry Out many operations in the 

EDSAC I LEO I! PEGASUS DEUCE I! ACE tume, and thus) perform parallel 

ELLIOTT 401 A.E.t. 1010 1C.T. 1400 DEUCE | LC.T. 1§50 operations In fact every time the 
control routine jumps to the card 

om i : program it takes about 400 micro 


‘ seconds to extract the three columns 
DECCA RADAR DECCA RADAR RESEARCH LARORATORIES check them and store them, thus 
leaving on average some 1,600 micro 
secs for other work before jump 


Hersham Trading Estate, Walton-on- Vhames, Surrey 
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ng back to 
the first and 
‘d for the card reader 
iddition to the 43° milliseconds 
thirds of the 


tlable tor other 


the curd program Xt 
last columns some extra 
Thus 


Use 
about two $7? mill 
seconds are ava work 
so that only 
LOO mull 
14 


used 


about 20 percent of the 


isecond card evele is actually 
or the card reading progran 
This mode of time-sharing means 
be written in 
300 to S00 


the testing o 


nes must 
short s Lior ol some 


t ' 


Hneroseconads, tO allow 
ndicaters and the jumping from one 
In the LOT the 
operate mn 


ogrammed time-sharing fash 


routine to another 
printer also 
this a 
on, which saves hardware but relies 
on the programmers skill and know 
c ige ofexact timing 
ICT are providing 
indard lor 
input output 
are Known as PPE's 
Punch, Feeds 
punch 
operate 
spare 


AcChHONn on 


users with 
the operation 


units 


routines 
These 
Print 
the printer, 

card 


A 
ot these 


outlines 
sinee 
the 


and reader 


together bv ulilising 
between “chunks” of 
cach The separate 
programs are governed by a control 
rouune which jumps 
program to another by 
testing indicators to determine where 
action ts next required This ts 
definitely parallel programming but 
as Dr S Gill (2) has stated, * strictly 
speaking the control unit does not 
the two different parts of the 
program simultaneously, but uit 
switches frequently from one part to 
another the overall effect ts 
similar to having the 
executed simultaneously 


Programming more 
complex ? 


Is programming made more com 


Linnie 
unit 
from onc 


means of 


obey 


very 


{wo parts 


ples by time-sharing, and if so does 


it take longer and cost more to 
An appheation on to a compute! 
If all 


m very 


pul 


programs had to be written 
small sections of only a tew 
hundred microseconds each 


to link 


vray 


in ordet 
with sections of other pro 
> task would not be 
siftie bul if 
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about with which 
would be time 
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W“ wut WoOrrsving 


routines they 
shared Bu 


that in the 


sees 
future parallel processing 
will have the facility to be automatic 
ally awulo 
and to 


nterrupted, to remember 
link 
routine of higher 


natically the return 


ump to a priority 
without the need for any programmer 
acuon. In this respect programming 
1 not tike 
But 
? r 


WT * dithculties 


h;ONnRer OT de 


there are other 


shou more 


Wl nroblems 
us ’ } 4 i 


SEPTEMIBER = 1960 


Por instance the question of alloca 
tion of storage can be tricky. Hf two 
wograms attempt to cun on the 
machine at the same time, it may be 
found that there ts) not) enough 
memory to store both 
programs at once. The question of 
which programs should be run 
together may be decided either by the 
computer working on a special 
scheduling routine or left to a human 
ator It as essential if several 
running at once that 
the storage or the input output units 
required by one should not be used 
by another, and there must be no 
jumping trom a step in 
\ to a step in program B 
been sugeested by Mr ¢ 
(3) that a master program 
the * Director could handle 
these problems. The Director would 
be kept constantly in the computer 
and “arrange that no program can 
alter the interlocks of any other 
program, and thus to give protection 
ams under test running 


internal 


we! 
ape 


programs are 


danger otf 
program 

It has 
Strachey 


called 


against progt 
wild 


The Dodo Race 


Other problems that may arise 
are the costing of jobs, which are 
running and interrupting each other, 
if time is bering hired; the complexity 
facing the operator if several 
are In Operation at once and an error 
occurs in One; and the desirability of 
testing a new program ‘while per 
forming a production run on an old 
program, It reminds one of the race 
arranged by a Dodo in * Alice in 
Wonderland * in which * they began 
running when they liked, and left off 
when they liked, so that it was not 
know when the 


1obs 


Casy to race Was 


over 


However when machines are 
actually being operated problems of 
this sort have a way of being solved 
empirically, and we can look forward 
to seeing the first installation where 
they are tried 


The Verdict 

Generally, managements can take 
note of the fact that time-sharing is a 
very interesting technique which in 
certain circumstances can increase 
the productivity of a computer 
system. But publicity to the effect 
that it gives * nine lives to the cat * is 
very nmusleading. To perform several 
different applications at once nor- 
mally requires a large amount of 
peripheral equipment and a_ large 
fast store, which puts up the cost of 
an installation The number of 
peripheral units that can be operating 
at once is limited by the time avail- 
able, or putting it another way, by 
the speed of the equipment especially 
the basic computer 

It is said that on Emperor 
Hadnan’s tomb appears the epitaph 

A multitude of Physicians have 
destroyed me’. Let us hope that the 
substitution of publicists for physic- 
ians will not be the comment in the 
event of time-sharing being stressed 
to death 


(1) Dr A D Booth, * The Future 
of Automatic Digital Computers * 
The Computer Bulletin, Vol, 3, 
Numbers 5-6 March 1960 

(2) Dr S Gall, * Parallel Program 
ming’, The Computer Journal, 
Vol Rs No. |, April 1958. 

(3) Mr ¢ Strachey, * Time 
Sharing in Large Fast Computers °, 
Computers and Automation, 
August 19S9 
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SOME ADVANTAGES OF TIME-SHARING 


time-sharing 


costly, one-purpose-only buffers 


The most expensive part of the computer—the arithmetic 


unit—is much more fully utilised 
Also the best use can be made of peripheral equipment 


Less equipment will be required, so jobs cost less to do 


Costly offline equipment may be eliminated 


Block lengths can be varied (as they are not limited by the 


size of buffers), and so the layout of entries can be varied 


facility dispense with 























A new book 
covering both 
design and application . . . 







Just 
published 


Invaluable 
basic 
material 
for all 
who use 
these 
systems. 


ANALOGUE 
and DIGITAL 
COMPUTERS 


Commuting Seer This book, written 

M. G. SAY b f 

PhO, MSc.. ACGIH, DIC y a panel o 
MIEE.FRSE,MBrit RE specialists, aims at 
presenting the 


Advisory Editors 
A. C. D. HALEY 3 $ 
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and the design and 
W. E. SCOTT application of both 
M.S<« 


analogue and 
digital computing systems. It is in- 
tended primarily as a first source of 
information for newcomers to the 
computing field, but also provides a 
useful background for those experts in 
other subjects whose duties bring them 
into contact with computing systems. 


316 pages 12 half-tone plates 
223 diagrams 50s. net 
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BOOKSELLERS 
se 1 ffic 
hers IRGE 
Street, London, W 


NEWWNES 





44 





Business 
Efficiency 
Exhibition 






New Ideas in Office and Industry 


Here is a gathering of ways and means to the complete 
concern. Men and 
machines here present their case for progress - pro- 


efficiency of every business 


gress in cutting costs, saving time, work and money. 
The modern office and factory demand the economy 
of first-class, up-to-date equipment - everything from 
loose-leaf binders to electronic computers. You will 
find them all here, designed to give you perfect service 


GRAND HALL 


October 3-12 10.30 am-7pm 


(Closes 4 pm Saturday October 8) 


Admission 2/6 
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ing quick and easy, 
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ling immediate access 
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SEE THE IBM 1401 IN ACTION AT OLYMPIA FROM 
3rd TO 10th DURING THE BUSINESS EFFICIENCY EXHIBITION 
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Chief Computer Programmer 


To be responsible for organising a team of senior programmers 
and to develop advanced programming methods in the fields of 
Organisation routines, diagnostic routines, complex simulation and 
general business data processing. Clear logical thinking is more 
important than high technical qualifications 


The appointment is at our factory near Bolton, Lanes. 


There are also vacancies for computer programmers at lower levels 


IR. plies should he addressed to 


Phe Company Personne! Manag 


DE HAVILLAND PROPELLERS LIMITED 


Hatheld, Hert 


a 
Cat 
ae 
eee 
Se 
[eee ial 
ae 
om, 
ao aici 
hx, 
Re atl 
a 
ll, 
— 
— 
lags. 
ee 
eee tt 
lie all 
Sisal 


DI 





| 
| 
| 
| 
| 
| 
| 
| 
| 


TRANSMISSION 


DEPARTMENT, HEADQUARTERS 


Assistant Engineers 


required in the Design and Develop- 
ment Section of — the 
Department, 
S.E.1. 





lransmission 
Headquarters, London, 


Successful candidates will be 


TX quired 
and main 
Network 


or (b) special studies of System 


for duties on (a) the operation 
tenance of the D4 ind A.€ 
Analysers 
problems, or (c) development of 


computers 


inalogue 
together 
digital 
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With techniques for 


using and analogue computers in 


systenl 
Candidates sound 
previous 
Operation and 
Network Analysers 
problems connected with 
system Some experi 
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for duties (4) and (c) above They 
should possess a recognised qualitica 
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A CAREER IN COMPUTERS 


HHE BACKGROUND. The 
EMIDEC 
Electronics Ltd 


Computer 


success of — the 
EMI 
expansion of its 
Application teams to meet its expand- 
ing programme The 


range of Computers continues 


is planning an 


vacancies thus created will 
aflord great scope for those young men and women 
with computer experience who wish to develop 
then there are 


without 


careers ind on iddition some 


excellent direct 


who wish to enter this new 


opportunities for those 


computer experience 


and stimulating branch of tndustry 


THE JOB. By Applications we mean 
the whole task of deploying computers successfully 
Inia ipphications Ihe job is 
therefore concerned with 


Computer 


wide ranyve ol 


| The 


mpules 


study, planning programming of 


ipplhie tions 


the development of programming techniques 


Advanced thinking on new. techniques and 


specications 


The fheld ts 


with wt ¥ a 


wide enough to satisfy applicants 


ering inter 


THE QUALITIES. If 


ledye ind 


a know- 
& M 
for taking responsi- 


you Ire idy have 


experience of Computers or O 
work and have the capacity 
bility then we shall be pleased to hear from you 
But experience is not all if you have a good 
an think clearly and 
logically and are willing to assume responsibility, 


we are prepared to consider 


standard of education, and 


you for training to 
make the best use of your qualities in this new, 


exciting and widening field 


Please write 


quoting Ref. EL 13 CA, to 


Personnel Manages, 
E.M.I. ELECTRONICS LTD., 
HAYES, MIDDLESEX 











JOSEPH LUCAS LIMITED 


have vacancies for trained 


COMPUTER PROGRAMMERS 


for a large-scale 


commercial data processing 
installation 


now in Operation The computer ts 
a Nattonal-Blliott 408 but programmers trained on 
other computers will be 
exist also for young men to train as computer 
operators posts are permanent and 
pensionable and a good starting salary will be paid 


considered Vacancies 


These 


Apply in writing. giving full details’ of 
experience an qualifications, to Personnel Mana 
ger, JOSEPH LUCAS LIMITED, Great Hampton 
Street, Birmingham, 18 




















mn 
SA 


MULLARD SOUTHAMPTON WORKS 
DATA PROCESSING 


An IBM data processing installation is being set 
up at the above factory, and an interesting position 
is now offered to a young Graduate with 
mathematical background or to a Qualified 
Accountant 


The work will involve the investigation of 
existing procedures and the planning and instal 
lation of punched card systems. For this reason 
a present knowledge of modern management and 
accounting techniques would be advantageous, and 
the successful applicant will also have an interest 
in mathematics statistics as it ts anticipated that 
the duties will include computer programming 


Training will be given where necessary; the 
commencing salary will be commensurate with 
experience and qualifications and the Company's 
conditions of employment will be found to be 
attractive 


Please apply in writing to the Plant Personnel 
Othcer, Mullard Southampton Works, Millbrook 
Industrial Estate, Southampton, quoting the 
reference C17 











Books 


for BUSINESS MEN 


PROMOTION & PAY FOR EXECUTIVES 

by George Copeman, Ph I) 
New and enlarged edition. Based on interviews in “* dept! 
with SO exe this book scribes how these men gained 
promotion, and deals with e problems encountered 
their climb to the top % 6 post tree 


BUSINESS FILMS: How to Make and Use Them 


by Peter Spooner 


cutives 


prehensive plain-language uid tnaking Siunple 
films for demonstratior i work study, staff 
industrial research, hist 1 ree 2. ek Shows 
“ to get the best results when onsoring professional 
tiles 46.6 post free 
INSTALLING ELECTRONIC DATA PROCESSING 
MACHINES by KG. ¢ 
have been rolled i ' by the auth 
Americar nsultants to for 

probl 


‘ t 


arinirig 


studic 


Hest wliant 


AL OFFICE TIME SAVERS 
U 
d f cal iggestions for 
work ach stiggest attributed 
las put Wo into pract 46 6; 


FILL IN AND POST NOW 


BUSINESS BOOK CENTRE LTD. 

Mercury House, 109-119 Waterloo Road, London, S.E.1 
Please send me the titles ticked. Remittance valued 

£ enclosed 


Name 


flers 424 


Address 
; AD4 
ee 


ors, BUSINESS PUBLIC 
by Samuel Termnic 
editorial and sales offiies 


ATIONS Ltd 
Ko Ltd Ve 
Mercury Hl 


PROJECT 


OFFICERS 


for 


DATA PROCESSING 


A Project Offer iw 
form part of a 


required 
t team con 
dus tnarket evaluation and 
Sales of automatic data pro 
equipment He will 
alse have iaternal responsibil) 
tes for advising on the 
fevelopr 
ment 


cessiny 


nent such equip 
Apphcants should have 
& sound clectrome engincering 
background and previous sales 
experience, preferably in the 
business machinery field 

Thi ' a challenging 
appointment with a vigorously 
expanding Company and offers 
an attractive salary and 
associated = benefits it will 
appeal to an ambitious man 
between the 25 ter 34 

Please apply t 

The Persuonel Manager. 

ULTRA ELECTRONICS 
LIMITED 


Avenue, Acton, 


ages 


Weatera wis 











PATENTS 


Proprietors of Patent Neo 
NOY for Improvements wm oof 
relating to Swstems = for Tele 
Metering desire to " 
mercial exploitation by Licence of 
otherwise in the United Kingdom 
Keplics to Haseltine Lake & Co., 
24 Southampton Buridiogs 
Chancery Lane london, W ¢ 


secure com 


UNIVERSITY OF GLASGOW 
Applications are invited trom 
vurtably qualified graduates for tt 
following posts 
(a) Research Fellow 
salary 11,500 per 
undertake 
the mathematical 
stup lines 
Research Assistant (salary 


$7iwe evo 


(irasiimurt 
annum) 
work 


ring 


orginal 
‘ 


pet isnum 
Prepare and run programm 
tor routin hip « 
These appomtments (which w 
be for a penod of Uiwee veo 
held im the Naval Ar 
Department and n th 
Computing Laboratory 
Applications (five pies) s 
be lodyed not later than Sept 
1960) with the undersign 


whon further 


sloulatin 


will be 
tecture 


ber 
from pPartwulat 
may be obtained 


ROBT To HUPTCHESON 


Secretary of University Court 


TELEPRINTERS 
PERFORATORS 
REPERFORATORS 
TAPE READERS 


Pen Recorders Terminals 
and VF Telegraph multi 
channel units esting 
Equipment, Test Frames, Tele 
phone Carriers and Repeaters 
Srenalling Rectifiers and 
Relays, Transformers, Transmit 
and Receive Filters, Repeating 
and Retardation Coils, Racks 
Relay Bases Uniselectors 
Remote Control Transmitters 
British, American and (serman 
Equipment 

BATEY & CO 

GAIFTY WORKS 
Akeman Street, Tring, Herts 
Tel TRING, 2183 and 2110 














TIME RECORDING 
Time Recorder Rentals Ltd 
157-189 Borough High Street 
London, SE 1 HOP 220 All 
systems Sales, service 


INDEX TO 
ADVERTISERS 





LCT 
40-COLUMN 


54 09103583) B 07.8508, 
SYSTEMS 


can help your 
business 


WHAT DOES 40-COLUMN MEAN? 
It means uunched card data 
processing system using small 
cards which record data in 40 
olumns—quite sufficient for a 
large number of jobs 
If you're considering a data pro- 
} tem, see what 40-column 
hine io for you. They are 
“arning their keep for 
many thousands of rvanisations: 
firms operating with as few as 12 
people to concerns employing over a 
thousand 
What I°C’T 40-column equipment 
can do for YOU 
It will mechanise your sales and 
purchase accounting, and preduce 
your statistical records. Other every- 
day jobs it will tackle include stores 
and stock control, invoicing, payroll, 
hire purchase accounting, expendi- 
ture control and costing. It will help 
you wherever you need accurate 
accounting and statistical informa- 
tion quickly 
The equipment is readily available; 
it is easy to put in and simple to use, 


ICT 40-column equipment 

can grow with your firm 
The basic machines—auto punches, 
sorters and tabulator may be all 
you want at the moment. But you can 
always add summa! reproducing 
and electronic calculating punches, 
interpolators and interpreters. And 
you can increase card capacity by 
25", without spending a penny more, 

Write to us at -C-T—n: 


International 
Computers 
and Tabulators 
Limited 


149 Park Lane, London W1 
Telephone: HYDe Park 8080 
I'C’T manufacture 21-, 40-, 80- and 160- 
column punched card machines, as well 
as small and medium-sized computers. 








AUTOMATIQC 


Everywhere, in business and industry, Creed Teleprinters 
and Punched Tape Equipment are playing expanding roles 
in communications, data processing and automation. 
Today, as never before, Creed equipment is helping 
organisations large and small to realise major savings of 
time, money and effort in countless operations. 

Delivering printed messages instantly—over any distance— 
between any number of points... . editing, 

programming and recording computer data at new 

high speeds .... controlling the automatic operation of 
machine tools and factory processes....these are just 


some of the many ways in which this versatile 
equipment is being used. 

Whether your needs involve a singie standard machine 
or a complete ‘tailor-made’ system, you'll find Creed 


uniquely qualified to advise and assist TELEPRINTERS 


you. Comprehensive descriptive literature 


is yours for the asking. and punched tape equipment 
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